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POSBUORl) 


For conturiti, individuals and comuiltiss havs bssn abls to llvs In hamony with 
thslr snvlronBsnt, but during the past dtcadta the rapid growth of populations and ths 
highsr socpsctatlons which havs bssn gsnsratsd throughout the world havs lad to an 
incraass in the uss of forests to such an extent that forests in SBigr places have becooe 
degraded if theor havs not been raxed to ths ground. Moreover, the forest dweller's 
life has, in oany places, becoae one of misery. Industrial exploitation, while 
sometimes contributing to national and regional economies, has not banefited the rural 
poor and has often even led to the iiq^verishmant of agricultural soils that are 
dependent on the protective value of the forests. 

Forestry for Local Comnunity Devalopment is a new people-ori anted policy adopted 
by FAO, the objective of which is to raise the standard of living of the rural dweller, 
to involve him in the decision mklng procssses which affect his very existence and to 
transform him into a dynamle oitizen capable of contributing to a larg'-:' range of 
activities than he was used to and of which he will be the direct beneficiary. Forestry 
for Local Comiamity Dsvslopmsnt is thsrsfore about the rural people and for the rural 
people. Its ultimate objective is not physical but human. Ibe physical goals which 
will be set are really means towards achle^ng ths objective of enhancing the lives of 
human beings. And one of the vehicles which we advocate in order to assist in the 
achievement of these objectives is forestry. 

The first phase of fonailatlng this policy has been completed with the publication 
of this document, which describes ths rural dependence on wood, the major constraints 
which can be encountered when initiating programmes, and suggests possible solutions 
and specific forestry practices which can benefit the rural poor. 

Fbrestry for Local Comnunity Development is in many respects a new departure in 
forest management and forest utilization. It la ey sincere hops that this document 
will assist those who wish to tread this new path, which we believe will lead to the 
ingrrovement of the quality of life of the rural poor. 


K.F.S. King 

Assistant Dirsctor>-Oeneral 
and 

Head of ths Forestry Department 
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nrrHoivcTioN 


‘nils study foTBS one part of s pro^^rasne directed towards Increasing the contribu- 
tion forestry askss towards alleviating the oondltlons of the ruml poor in developing coun- 
tries. 'Hie purpose of the study is to examine the nature and dlsiansions of depsndence on 
forests and forest outputs at the local rural ccsnunlty level, to assess the associated pro- 
blesw and possibilities, and to Identify the policies, requisites and measures that are 
likely to be necessary in order to initiate and Implement sucoessful forestry programmes 
for the benefit of rural coanmnltles. 

Comsamity forestry has been defined for the purpose of this study as any situation 
whioh Intlsiately Involves local people in a forestry activity. It embraces a spectrum of 
situations ranging from woodlots in areas which are short of wood and other forest products 
fcr local needs, through the growing of trees at the fare level to provide cash crops and 
the processing of forest products at the household, artisan or small industry level to 
generate Income, to the activities of forest dwelling consunities. It excludes large-scale 
industrial forestry and any other form of forestry which oontributes to coamunity develop- 
ment solely throu^ employment and wages, but it does include activities of forest industry 
enterprises and public forest services which encourage and assist forestry activities at the 
oosnmnity level. The activities so encompassed are potentially compatible with all types of 
land ownership. While it thus provides only a partial view of the impact of forestry on 
rural development, it does embraos most of the ways in which forestry and the goods and ser- 
vices of forestry directly affect the lives of rural people. 

This study is a first attempt to bring together existing knowledge and ideas. It is 
addressed in the first instance to foresters, many of whom have long bssn aware of the need 
to satisfy local demand and of the possibilities that forestry has for furthering the devel- 
opment of rural economics. It is hoped that they will be encouraged, by this evidence of 
worldwide interest and support, to cosounioate their enthusiasm to agriculturalists, to 
administrators and politicians and to the public at large. They are invited to moke use of 
the material as presented in preparing literature suitable for reading by noi^specialiete 
in their various countries. The Food and Agriculture Organisation of the United Nations (FAO) 
hopes to follow up this study with a number of documenxs and other supporting materials which 
will provide more detailed information designed to assist the task of implementing the con- 
cepts outlined here. 

The study was developed through a sequential process of assembling, collating, 
analysing and interpreting the available information on past and present experience in 
forestry activities at the community level in different parte of the developing world. This 
has been carried out by the Forestry Department of FAO, with the support of the Swedish 
International Development Authority (SIDA) and the collaboration of experts from 18 develop- 
inr countries with actual experience in such forestry activities. 

This process was initiated by setting up a small Advisory Panel on Forestry for Local 
Coamunity Development. At its first meeting in October, 1976, the Panel decided to proceed 
by commissioning a series of relevant case studies. These were reviewed and analyzed at an 
enlarged second meeting of the Panel in .^une, 1977. This body of material formed the basis 
for a first draft of the present study. The draft was then used as the starting point for 
a more extensive appraisal in the course of an Expert Consultation on Forestry for Local 
Community Development, which was held in Indonesia in December, 1977. 

At the Consultaticn the experiences reported in the draft ware reviewed, the lessons 
of the additional experience of the countries represented at the meeting were added, and the 
snolysis was revised in the light of this widar knowledge. The study was then rewritten to 
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incorporate these revisions and additions and the coosoents received in response to the cir- 
culating draft for cosnent both inside €Uid outside FAO. 

In the study the infomation has been synthesized in three parts: 

- The nature and extent of forestry at the comnunity level, and of the probleirie 
and possibilities that arise. 

• Policies, programnes and other requisites necessary for succesefully developing 
forestry activities for the benefit of rural conmnities. 

— Technical considerations to be taken into account in impleoient ing community 
forestry activities. 

As forestry at the comnunity level is an integral part of rural development, much 
of vhat has to be done to advance such forestry activities is coranon to what has to be 
done in the pursuit of rural development as a whole. In order to maintain a forestry focus, 
only those technical aspects specific to forestry activities are dealt with in any detail 
in the document — others are referred to only in paaeing. However, Appendix 1 contains a 
list of the more important steps that need to be undertaken in order to analyze the situa- 
tion of the comunity in which a forestry component is to be inserted or strengthened. 

To provide a complete account of how to Identify, design and impletoent coonunity 
forestry projects it would also be necessary to extend the coverage and provide more detail 
on some of the forestry-related components. In particular, a total listing of all possible 
forest-based activities that might contribute to developswnt at the household or community 
level would be much more extensive than that contained in Appendix 3* In addition, much 
more information on techniques, costs, marketing, etc., would be needed for each. Similar 
considerations apply to the range of possible epecies that night be grown. In recognition 
of this, the Expert Consultation recommended that separate compendia of information be 
compiled for each of these two areas. Coverage in the present study is therefore selective, 
confined to a repreeentatlve list of some of the more important epeciea, products and pr^ 
cesses. 


The study has had the benefit of input from a large number of people. In particular 
the contribution la gratsfully acknowledged of the experts who were meobers of the Advisory 
Panel on Forestry for Local Coonunity Development. They provided onich of the oaee materiel 
which constituted the core of the experience on which the study was based. In addition, 
throu^ the discussions at the meetings of the Panel, they provided a vital input to the 
analysis and interpretation of the experience. The expert members of the Panel were the 
following: 


Nr. Zerai ARAYA 
Former General Manager 
Forestry A Wildlife Development 
Authority 

Addis Ababa, H^hiopia 

Nr. Hare lATROJEAIIMI Ricordi 
Di rsot or-Gehe ral 
Sszvioio Foreatal y de Fauna 
Minirterio de Agrioultura 
Lima, Psz\i 

Dr. D, E. HAMAfiO 
Director 

Agricultural Sciences Research 
Department 

National Sciences and Tsehnology 
Dsvslopmsnt Agency 
Ibadan, Nigeria 


Mr. E. M. MNZAVA 
Acting Director of Forestry 
Ministry of Naturail Resources 
and Tourism 

Daxwes-Salaaa, Tanzania 

Nr. A. SAM PIS Gnecco 
Prssidente 

Corporaoidn Nacional de Investigaoion 
y Fomento Poreetal 
Bogoti, Colombia 

Hr. B. SIVARAMAN 
Nmober Planning Committee 
Oovemnent of India 
New Delhi, India 
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r-ir. J. H. U>?ZZ Parodi 
Sir«ctor Zona A/;^aria 
l<Iuitos, Peru 


Ilr# S0^I]4AI^ AtDoeoedarjo 
Preaident 
Peruca Perhutam 
Jakartat Indonesia. 

Acknowled^aaent le equally extended to tne exports from l'» coxintnee and several 
institutions idio constitute the final review body at the Expert Consultation. 
Appreciation is also expressed to the lar^ mtaber of people who contributed to tne 
drafting and rs-draftinff of the aaterial for the study* Ihe study prepared by 
T.C* Allen, J.E.H. Arnold, L*S. Botero, K.P*S. Kin^* Z. Pelinck, P. Schmthllsen, Vran Van 
llao and R*L* Willan of the Forestry Dspartasnt of ?A0, and P* Stewart of the Ooanonwealth 
Forestry Institute in Oxford. 
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PAOT I 

THE HiKTURE AND 2XTIMT OP THE PROBUJt 


HfTRODUCTION 

During th« put thirty y«axi th«r« hu been oonaid«rable activity in the field of 
•eonooic davalopMnt. A great anount of ooney has hssn spent hy governments and by inter- 
national and bilateral agenolee in the pursuit of eeononic growth. The international 
agencies have been expandedf the number of staff made available to them has grown almost 
exponentially, and the developing countries have been subjected to a plethora of missions 
of experts, of one kind or another, all devoted to assisting them to develop their economies. 

And yet the degree of development in many countries of the Third World remains 
alaziningly low. There is still soioh poverty; there is still much underemployment and uiv> 
employMnt; there is still much malnutrition. In general the conditions of the poor, both 
in the urban and rural areas, have worsened. Where there has been some economic growth, it 
has occurred in an inequitable manner. The gap between rich and poor in many developing 
countries hae increased, as it has between the developed and developing economiee. 

The lot of the rural poor is perhaps more severe, more pernicious, more hopeless, 
given eurreot polioies and progransses, than that of the urban dweller. The problems of 
towns are oonoentrated and acute, and are constantly visible to towiwbased politicians and . 
adminietratore. Apparent solutions are available 'off thS peg' in the form of factories, 
hospitals, ecboole, and so on. Large suae of money can be invested in a small area, easily 
aooeeaible for inspection and control. By contrast, the problems of the countryside are 
diffuse and chronic, and are often visible only to the eye of an expert. To remedy the 
situation in the rural areas often neceeeitatee the spreading of investment over large areas. 
This creates difficulties in the conception, execution and evaluation of programmes. There 
is moreover an 'overflow mechanisin' which ensures that excessive misery is transferred from 
country to town by migration. Covemmente therefore tend to invent mainly in urban develo;^ 
ment. 


The roote of the problem of rural poverty are, in general, population growth and 
rising expectations. As long as populations remained stable over long periods of txae, the 
way of life that had evolved to suetain them ensured adequate levels of production to 
satisfy peroeived demands. However, in comparatively recent years, meet countriee have 
undergone a period of rapid population growth, making it impossible to maintain sufficient 
production by traditional methods from the available land area. At the same time the spread 
of information hae led country dwellers to increase their demands and to want the benefite 
that they now Imow are enjoyed by many in the towns t 

In thickly populated regions, nany^rural peoples have sacrificed their foreete, 
since wood is lees indispensable thw food (thou^ in the long run the absence of woodlands 
nay depress farm output). This hae often led to erosion, where agricultural crops have been 
pusHed on to unsuitable lend. Temporary relief from food shortages has thus been bought 
by conei«ing the biological capital of treee and soil, leaving a smaller capital for future 
production of all l&nds. 

At the opi^eite extreme, stand the sparse husian comnunities of dense tropical forests. 
Their populations have in many caaea declined because of imported dieeaaea; and their tradi- 
tional methods of production by hunting and gathering or by shifting cultivation are corw 
strained by the activities of nei^bourlng eooieties and by the shrinkage of the forest area. 
They Inhabit regiona of massive biological capital without benefiting fully from its product. 
Hew syatmme of forest mmnegement are needed if these comnninitieB are to develop. 


Copyrighted material 


Between theee eztreMi there are auny intemediate caeee. Particularly iaportant ia 
that of the sore arid landa which are given over nalnly to grasing* Here the rural popular 
tion has often remained relatively constant at a low level, but animal numbers have ir^ 
creased to satisfy the growing demand of neighbouring towns* natural forests have been 
reduced to pitiful relics by a combination of grasing, fire and overexploitation, 'hie 
biological capital of aoil and vegetation is maintained near its mininum level. The obvious 
solution, i.e., the re introduction of woodland into such areas, is particularly difficult 
and depends mainly, if not entirely, on the coemnity'e willingness to restrict grasing. 

Population growth is not the only root cause of rural poverty. In many parto of 
the developing world, population preseore on the land resource Is relatively weak, 
but still large segnents of the mral population remain poor ae developiaent takes place 
around them. This is so because of political constraints and obsolete power and institu> 
tional etructuree, which alec contribute centrally to the failure of development to trickle 
down* to meet of the rural poor. 

The following chapters seek to eetablieh principles which are relevant to a wide 
range of phyeical and social situations and to give examples of apptropriate techniques. It 
is clearly beyond the scope of such a study to try and take into account all aspects of the 
complex problems outlined above which lie at the heart of rural poverty, '^he analysis in 
this study will concentrate on finding technical solutions, such aie selecting appropriate 
species, finding ways to better organise comnunities to carry out forestry operations, how 
to improve the dissemination of knowledge, etc. However, in doing so it le necessary to 
recoftiise a basic precept of rural development, which applies much more widely than just to 
its forestry component. 

The central purpose of rural developsient is to help the rural poor become self- 
reliant in their efforts to alleviate their situation. It will not succeed unless it 
reflects the people's own interpretation of their needs, problems and aspirations. Forsstry 
for cofimunity developstent must thersfore be forestry for the people and involving the people. 
It must be forestry which starts at the 'grass roots'. 

hURAL DEPEWDOJCE ON PCREST OtmVTS 

Ohs importance of forests and the goods sad ssrvloss from the forests to the rural 
peoples in developing oountriss is mainly threefold. Forest tress provide fuel and other 
goods essential to msstlag bssio needs at tbs rural household and ooanmity level. Forests 
sad forest lands provide food sad the eanriroamsatal stability asoessary for OMitinusd food 
production. Forests end forest produots osa generate inooss end employment la the rural 
oesmninity. Some of tbs bsaeflts whloh forestry osn bring to rural oemmunities ere sui^ 
■mrleed in Ibble 1 and are disouased sore fully in the followlag eeotiona. 

FUELMOOB ANB TDI3ES 

Mood is the dominant domestic fuel for rural people in developing countries, end for 
nHUKy of the urban poor as well. In many parts of the developing world, wood is also the 
principal structural material for oonstruotlng shelter end housing. 

More than 1,5 thoussad million people use wood daily for cooking their food end for 
maiataining ssasntial levels of warmth in the home. Hood is the preferred fuel because it 
can be used without complex equipment, both for use si^ dlstributioa, and can be acquired 
at little cost, often no more then the cost involved in gathering it. For the poor there 
is often no altemetive to wood fuel or other looally avaiXeble organic aateriale. Co^ 
meroial fuels, even where they ere available, require cash outlays on stoves and related 
equipment tdiioh are generally beyond the reach of the rural poor. One oeaeoqueaee of 
growing rural populations is, thus, an inexorable growth in the preesaree on looally evail- 
able forest reaouroee end ether seuroee of woody meteriel. Tbs eooroe of wood fuel extends 
progressively from colleoting deedwood to tbs lopping of live trees, tbs fslliag of trees, 
the total destruetion of tree cover, the lose of orgeaio matter to the eelX, end eventually 
to tbe uprooting of etumpe and removal of ahrube. Bubeoqueat to this there is tbm divermlom 
of egrioulturml reeiduee and ^ dung to fuel use, to the detriment of sell struoture 
and soil fertility. 
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TASUS 1 


BBTIFITS OP PQRESTRT TO RURiL COHDIimES 


Outfit 

Pu*l 


Building Mtnrialn 


Food, foddor, grulng 


Solooble produota 


Rax ■olariali 


Banaftelal Chwotartatloa 
Low oowt In uto 

Prodttolblo looall/ at low oaah oeat 
Subatitutoa for ooatly ooMareial fuala 
Snbatitataa for agrioultural raaldnoa 
Pmaata doatruotlon of protactlvo ground oorar 
Frovasta diwomion of hooaahold labour 
Nalntalas awailabilltF of oooknd food 

Low ooat In uaa 

Produoibla loealljr at low oaah ooat 
Subatitutoa ooatlj ooaBarolal aatarlala 
■alntalao/laprovoa boualng atandarda 

Protaetlon of oroplaad agnlnat wind and watar 
aroalon 

Ceaplaaaatary aouroaa of food, foddar and 
forago (o.g. , In dry parloda) 
anrironaont for aupplawantaiT food prodaotlon 
(o.f., honay) 

Inoraaaad produotivlty of aarginal erop land 

Ralatag f araar/o oann i ty Inooaaa 
Slwarulfylag tha ooaaunity acoocay 
additional aaployaant 

Inputa to looal handloraft, eottaga and 
aaall-aoala Induatrlaa 
(Plua banaflta aa froa aaloabla produeta) 


At 'tha aaat t laa tba ataady dlaappaaranoa of wood in tha olelaty of tha onaaiinlty 
naana Inoraaaad aeolal hardahlp. ProgToaaiooly, aoro of tha tlaa of houaahold aaabaro auat 
ba davotad to gatharlng fual. It haa boon aatlaatad that fualwood gatharlng now raqulroa 
]£0 nan daora annually par houaahold In tha Oaadila and 2yo - yx> nan dayo la oaatral 
Tanaaala. Aa tha altnatlon datarioratoa furthar, and tha houaahold la foroad to purohaaa 
Ita wood fual, a haavy burdan la plaead on tha houaahold budgot. It la roportad that up 
to 13 paroant of houaahold Inooaw la apant on fual in tha highlanda of tha Rapnbllo of Koroa, 
and up to 25 paroant In tha poorar parta of tha Andaan Slarra and tha Sahallaa aona. 

Evantually, thla ahortaga of wood fual oan affaot tha nutritional woll-balag of tha 
paopla. In parta of Maat Afrloa, poopla hava baan raduoad to ona ooobad naal a day. In tha 
uplanda of lapal only aagatablaa whloh oan ba aatan raw ara grown. In Haiti, a prlnolpal 
lapadlnant to tha Introdaotlon of now food oropa with battar antrltlan aalna Into tha woo^ 
poor hilla la that thay would raoulra aom oooklng. 

FOOD AH) THE miHCMairr 

Thara ara now partaapa 200 nllllon paopla livlag In tha treploal foroat amaa and 
praetlalaa 'alaah and bum* famlaf (ahlftlng agrloultura) on parhapa 300 alllloa 
haotaraa (ha) of foroat laada In ordar to prealda tbalr dally food. In parta of aouth and 
aauthaaat Aala thla fom of land uaa ooeupdaa aona 30 paroant of tba offlelalljr daali^tad 
foraat aroa. Traditional ayatana of ahlftii^ a^oultura, whloh anployod a laagtlv fallow 
parlod undar foraata to raatora tha fartlllty of aolla whloh wora oapahla of Aupportlag 
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agricultural crops for only a United number of years, have largely broken down* Orowin^ 
population pressures, and nigration into the foreet areas by landless people from elsewhere, 
have forced a progressive shortening of the fallow period to the point where it suffices 
neither to restore soil fertility nor to recreate a useable forest crop* Similar trends 
are disoemible in the store open savannah woodlands of more arid areas* The problems of the 
gUB arabic system of Sudan described in Appendix 2 are largely a result of pressures to 
cultivate more land, at the expense of the fallow period under Acacia * The future of euch 
areas on which productivity cannot be maintained indefinitely under crop production calls 
for systems of joint production of trees and other crops. 

In addition to crop production there are many other ways in which rural cossninities 
can drwr upon the forests for food in one part of the world or another* Bush oMat and honey 
provide supplementary food sources, as do a wide variety of tubers, fruits and leavss* Pish 
production in swmnpe or mangrove foreets can also be an important protein source, for marw 
groves and swamp forests offer a most valuable protective and productive habitat for fish* 

In many areas trees are a source of fodder* In Nepal, leaves make up about 40 percent 
of the annual feed of a buffalo and about 2 ^ percent for a cow* In dry foreet areata, liv^ 
stock often cannot survive without forest grazing. In the Sahel, leaf fodder ia the princi- 
pal eource of feed in the dry eeaeon, and the excessive grazing of trees during the recent 
lengthy drought contributed significantly to the larg»-Bcale destruction of the vitad tree 
cover* 


Concurrent with the preesuree on the forest from within from shifting cultivation are 
the pi'essures for alienation of forest land which arise from the need of expanding lural 
populations for more land on which to grow food. In moat areas, forests are the largest 
ren.aining land-bank — the one land cover which can absorb lep^ge-scale further extension 
of the area under crop production. It has been estimated that the existing area of forest 
in developing countries is being reduced annually by 5 • 10 million ha id lAtin Aoierica, 

2 iiillion ha in Africa and 4 million ha in Asia. To the extent that this process releases 
to food production land which can sustain the growth of crops, this is logical and to be 
planned for. But over large areas, the pressures of growing populations force landless 
farmers onto soils which cannot sustain crop production amd onto slopes which cannot b« 
safely cultivated — at least with the techniques and resources available to these farmers. 
•!he consequences of these practices in terms of wind and soil erosion, silting, flooding 
and drought, are well known. Some 10 percent of the world’s population live in mountainoaa 
areas, hut another 40 percent live in adjacent lowlands, so that fully half of mankind is 
directly affected by ravages of the watershed environments. 

It is reported that in India, 30 percent of the total land area is seriously affected 
by water and wind erosion* Indeed, displaoemont of fertile top toil is estimated to be 
around 6 000 million tons a year. In piddetan, erosion affects 76 percent of the total land 
area* Nepal is perhaps one of the most dramatic oases of its kind in Asia* In many parts 
of Nspal the forests havs been clearsd up to 2 000 metres (n). Slopss of 100 percent are 
under cultivation* Rugs landslides occur during periods of continuous rain* These lanxW 
slides, which destroy lives and crops and remove the necessary fauBiua, occur more and more 
frequently throughout the Nepalese hills, in part beca>ise groun^hol^ng trees are disssK 
peering faat* At present, the washing sway of top soil is a threat to agricultural produc- 
tivity in the remaining fields* Similar lazidsoapss, perhaps to some extent leas pronounced, 
can be found everywhere in the hilly areas in other parts of the world* 

The erosion of sgrioultural soils often resuXte in the eiltation of rlvere and water 
reeervoire. Thus, the river bed of the Nepalese Terai is rising between 13 - 30 cm a year. 
This rising of river beds, ehich occurs because of aooelerated eoil erosion and siltation, 
is a major cause of the more frequent and dangeroua flooda in all regiooa. But sedimentation 
also oauass loss of reservoir water storage oapaoity* In the Indian suboontineut the Nsngla 
VMsrvoir is sstimstsd to rsesivs every year 100 million toma of sediment, of which the 
iAielum river, due to indieerimlnste felling and burning of the forest in the oatohmeiit area, 
esBtributss about 80 psroent* The Nangla reservoir was built to lest 100 years or mors* 
Sediment msasuremant after a few years of operation indicates that most of the reservoir’s 
oapaoity will have gone in 50 to 75 years. These are illustrative of many similar sxsaplss. 
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Th( process of smriroDMDtsl degradation following destruotlon of the tree cover is 
often aooelersted by the pressures of fuelwood harvesting. These tend to be most pronounced 
in the neighbourhood of large towns and cities. Wood is the preferred fuel not only of the 
rural poor but also of many of th« urban poor as well, who use it principally in the form 
of charcoal. The large oonoentrated deaands that ensue have led to treeless wastes in peri- 
urban areas in many parts of Africa, Asia and Latin Aaerica, with the areas affected often 
growing at frightening speed. 

mcCME AND EMFLCmailT 


Forests and trees can give rise to cash crops such as mushrooms, chestnuts, walnuts 
and pine ksmels. Baaboo can be cultivated for shoot production, as is done in Japan. In 
many countries trees are grown at the smallholdar level, to provide fuelwood for sale to the 
urban and seai-uiban areas. In India the income from gathering and selling fuelwood is an 
important part of the economy of forest villagers, sspscially for the poor in these villages. 
Tree faming can also provide profitable industrial wood crops, such as the pulpwood grown 
by farmers in the Fbilippines. Among non-wood products, the gum arable produced as a farmer 
crop in Sudan is one of the more importsnt export commodities of that country. 

In addition to the inoome and employment generated by their industrial exploitation, 
forests also provide tiiber and ether raw material for looal craftsmen and small-scale 
artisan and processing activities. Throughout tha dsveloping world, doors and other 
bulldsrs' woodwork, furniture, tools sad other agricultural inputs such as fence posts are 
made locally within the eoamnlty. These products, together with wooden handicrafts, and 
other products of noi^woed raw materials such as 'tasar' silk, can also be marketed outside 
the community. 

Forestry can also ocotribute to rural incomes in less direct ways. If other alteme^ 
tivea for raising tha inoemss of the rural poor are not promisiag, tha establishment of 
fuelwood lota nay provide a means to raise their ineomas by releasing dung and agricultural 
residues for reworking into the soil, so inorsasing crop yields. In this way forests may 
also oontribute to a more equitable distribution of inoome. It migirt be easier to help the 
poor by providing than with fuel in the form of wood than with similar benefits provided 
through taxation and redistribution. 

COHSIRAIKTS iHD CWDITIOHS 

Where exploitable forest exists but does not fully benefit looal 'boemunitiaa, the 
neoessary adjustments in mmnageaent praotioea are likely to be relatively easy to oonoaive 
and axsoute. Whsre forests have been dsstroysd, either to maka way for farming or grasing 
or out of disregard for tha prineiplss of resouroe renawal, tha reintroduoti on of forestry 
is likely to pose many problems. The dismssion in tha sections that follow oonsequantly 
foonsss on the latter. This should not, however, be interpreted as implying that moet oom.. 
munity forestry will be oomoamad with afforsstatioa and reforestation. Nuob of it should 
be ooiuemsd with better management of the natural forssts fbr tha bsnafit of looal psople. 

Some of the factors to be taksn into aooount in attalyaing tbs place of forestry in 
a rural eoonomy are suaawurised in Table 2| these factors and some possible responass are 
diaousssd more fully in later sections. 

ccHFanrio nm laid 

Traditiomal o iniilty forestry syatams teoA to be appropriate to areas of lew populm. 
tioB intensity, in idiloh an abundanoe of land pemita ths intsgration of forestry on some 
parts of the area with orop growing on others, or an extaasiva qsm of tha ares for both trams 
and grasing. lypioal of ths first of these are shifting oultli^tlao pgstema with their 
fallow periods under tree oover, and aodiflomtioas of this ayatsm auoh as is exemplified by 
the gum arabio system of &idan. TfpLotl of tbs latter are, the pmstoral/foreatry aystaaa 
of the Sahel. However, as has been described earlier, suoh systems haws la many oases been 
unable to withstand inoreaaiag populatim p r e s sure. The first sl 0 >a of breakdown tend to 
be the expansion of the intensive orop oomponent at the sxpsase of ths extanslve forestry 
oomponent. 
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TABLE 2 

PACTOTS TO BE TAKO* lOTO ACCOUNT IN AHALTSINO TOE PLACE OP FORESTRY IN A RURAL ECONOCI 
Fftctora Po>tibl» 


Competition for land (trees are a last 
intensive use of land than crops) 

- Coopetition for forest land 


- Competition for crop/frazin^ land 
to afforest 


The timescale for forestry (delayed 
returns fron tree ^rowin^) 

- Output from trees will not meet 
innediate needs 


— The risk that the producer will not 

benefit 

Dispersed distribution of benefits from 
forestry 

- Benefits from protection forests or 

fion timber production may aoorue 
in part outside the eomnunity 

Seasonal shorta^ of labour 

Lack of a tradition of forestry (unfaiBil*> 
iarity with the neoessary teohnl^es, 
lack of understanding of oause ai^ 
effect ( behevloxiral patterns Inimloal 
to forestryi inappropriate iiistiti>- 
tional framework) 


- Intercrop trees and crops 

- Allooate forest land rationally between trees 

and crops 

- Improve noi>-food benefits to forest oonnuni^ 

ties: f orest/f orest industries emploj^ 

ment; seoondary forest product incoow; 
soei^ infrastruoturst etc. 

- Plant trees on: roadsides, river banks, 

field boundaries and other unused areas; 
areas marfinal for crop production; 
erodable areas unsuitable for crop prt^ 
duotion or 

- Improve productivity on the more arable 

areas in order to release land for tree 
grcMing 

« Plant Bultipl»*use species or mixtures of 
species to increase productivity 

- Intercrop trees with other crops or combine 

with gmiAg 

- Introduce additional sources of income 

(e.j^., beekeepin^r) 


- Plant multi pi »-use species, or mixtures of 

species, which ^ve some early return 

- Provide financial support during the esta^ 

lishment periods: low-interest loans, 

grants, subsidies, wage employment, etc. 

- Introduce or expand oosiplementary noi>- 

forestry sources of income 

- Qisure security of tenure of land used for 

tree crops 


<- Provide compensation for those benefits 
foregone, or inputs provided, by the 
cosmtunity, which generate benefits 
elsewhere 

Adopt forestry systems :diich do not oompete 
with peak demands for labour 

- Provision of guidance and support through 

extension services: education of the 

people, technical advice and technical 
inputs, grassroots training 

- Dimonstration projects 

- EhioouraM producer groupings (oooperatives, 

eto.y 

- Legislation and regulation 
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Such conpetitlon naturally le much more intanae wher« population proaaura la baaivy 
and tha land oakanabla to cultivation avan on a tanporary baaia. Svan whara tha naad to 
maintain land under tree covar la evident , auch aa on poor ateep alopea in the hilla of 
Java, Nepal and Colonbiai foreatry ^vea way to the more urgent imperative of land for 
food production. A clear condition for inaarting forestry into auch aituationa ia that 
it be accompanied by meaaurea to provide the farmer or the cooanmity with alternative 
waya of generating the crop or livestock production, or the income, foregone by placing 
part of tha land under treee* 

Wherever the local economy is baaed on eubaiatence farming, diet ia the primary 
factor deteming land use, in coiri>inatlon with population else and techniquae of produ^ 
tion, and its demands taka praoadanca over those for wood. Diets baaed on a alngla caraal 
produced by alternating crop and fallow need a large area per household and are partioi>> 
larly likely to exclude forestry. Diets which require a hi^er content of animal products 
from fre^range grazing make forest regeneration almost Inpoeaible even at low levels of 
human population, especially if surplus stock is readily told. 

Dietary habita are among the deepest rooted and stablest elements in a way of life.' 
They are learned very young and are often reinforced by beliefs about health, fertility or 
even moral qualities, and in sooe caaes thay are consecrated by religion. The introduction 
of new foods is therefore often fraught with difficulties and must be pursued slowly. 

However, auch introduction ia often important, for if greater variety is achieved, it will 
be possible to rotate crope, and to Integrate agriculture and animal husbandry, enabling 
more food to be produced on a amaller area. Moreover, the introduction of cash crops may 
allow some of the oustomary foode to be bought in exchange for the produce of a still 
smaller area. In such waors land may be released for forestry. 

The loiown techniques of food production, though less fundamental than diet as a part 
of culture, are by no means incidental. Fanning and grazing methods fix the hours and 
seasons of work and are boimd up with the divieion of labour between the sexes and between 
age groups, which ia turn is an integral part of social structure. A people that enjoys 
the leisure afforded by fre^range grazing or by reliance on a single main crop plant will 
have difficulty in adapting to more intensive methods. Where crop growing is allocated to 
women or herd>-«inding to children, there is likely to be etrong male resistance to more 
efficient systems that require eome of the work to be transferred to men. Such features 
also hinder the release of land for forestry. 

Techniques of food preparation seem to be less central to a way of life than technic 
quea of production. The changeover from fuelwood to dung or foseil fuels has been aocon^ 
plished by cotintless societies. Scarcity of fuelwood is thus lees acutely felt than many 
of the changes needed to release land for its production. In order to encourage more appr<^ 
priate use of wood, and the tree growing or tree tending necessary to produce that wood, 
it may therefore be necessary to bring about changes in attitudes and habits. This is likely 
to be achieved only if it takes local mores and traditions into account. 

Dirsot ooopetition with food production for land may be avoided by taking up unused 
areas. However, even in these areas care oust be taken to selsct tree species whioh are 
as produotlvs as possible, and oompetitive with alternative noiwfood crops (including other 
tree crops, such as rubber and oil pmlm). In parts of India, notably in West Bengal, 
widespread uae has been made of roadsidea and the ridge boundaries of fields, using trees 
such as Shlsham ( Dalbsraia latifolia ) and eissoo (D. alaaoo) whioh minimise the shads and 
root oompstitlon to odje^nt crops. In China, too, tress are planted in such a way as to 
minimise competition between them and food crops. Intercropping between tree rows in 
plantations is dons during the first two years. Trees are planted on barren lands, around 
dwellings, along road and riversides, and around villages, ^liok growing apsoies are 
preferred as well as those providing leaves, nuts, fruits or bark for domsatie use and for 
orafta. In this 'four^sids plaztting* (road, river, dwelling and village) the people are 
aotively participating to help solve fuelwood problesia. 
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losertin^ tr««t into inttmive laikUuae pattams may alto bt aohievtd throu^ variout 
forma of inttreroppingf to brin^ about multiple use of the land* In Java, where pressure 
on the land is particularly intensive, the area put under trees is Intercropped with ^ass, 
to provide fodder for stall-feeding animals* Fodder, this time in the form of leaves from 
suitable trees, is an important component of the solution bein^ tried in the hill areas of 
Nepal* Equally important in the latter are the measures to improve crop productivity in the 
flatter and more arable areas and to improve other parts of the comunities' economy and 
their physical and social infrastructure, to enable them to divert land to tree cover* 

The whole question of land use ie usually confused by the lack of information about 
land capabilities and about the factors needed for lan^use planning* The boundaries b»« 
tween land which can support sustained cropping end land which needs to be devoted periodi- 
cally or permanently to forest cover are seldom to own* Much of forest land unsuitable for 
permanent agriculture ie cleared, in preference to adjacent land which is suitable, through 
ignorance* 

THE TIMESCALE OF FORESTRY 

In many cases, attachment to a particular diet and technique of production is rein- 
forced by considerations derived from the timescale of foreatry. Historically, rura* popu- 
lations have developed a dependence upon outputs of the forest becauss the latter existed 
as an abundant available local natural resource to be draim upon at will* As long ao it 
remained abundant, this process of exploiting existing forest capital could take place 
without any regard to the relatively long time involved in producing wood of usable eiscs. 
However, once the point is reached where wood can continue to be supplied only by giowiiig 
it, the time frasts involved can become an important limiting factor* 

The timescale of forestry is bmmd to conflict with the priorities of the rural p^cr, 
which are logically focussed on meeting basic present needs. Present needs are likely to 
be imperative, particularly in subsistence situations. Land, labour and other resourccp 
which could bs devotsd to providing the food, fuel and income needed today cannot easily 
be diverted to the production of wood which will be available only several or nanj' years 
into the future* A major effort to induce for*st-dependent coonunities in India to foregc^ 
rights of usage in the forest and to adopt managed forestry practices foundered on just 
this issue* The pilfering of wood from the foreet and its sale as fuel to nearby urban 
and aemi-urban markets foxned a major source of inoome for the village poor. There vao no 
countervailing incentive at the oommunity level of sufficient force to offset these vcateo 
interests effectively in favour of the status quo* 

Forestry can oontinus to sxist or bt introduced at the oomnunity level* only if it 
allows for thsse read present needs* If local tres cover still exists, it may be possible 
to provide the same production in a lest destructive way. In an area in central India, 
for example, destructive local cutting of the forest was halted and reversed by concen- 
trating the cut on annual ooupea, and protecting the rest of the area so that it could 
regenerate naturally* Reosnt sxperisnoe in areas as diverse as the hills of Nepal and the 
southern, edge of the Sahel has also demonstrated the capability of forests to regenerate 
with no more input than protection* 

With the introduction of plantation forestry! the gap between establishment and 
production can become a more severe restraint* In the Rillippinea credit was provided 
to farmers growing trees. In Thailand and the Solo River Basin in Indonesia it was necessary 
to provids cash payments for this initial period* In the Republic of Korea a mixture of 
species was employed in village fqelwood lota with species such as Lsspedesa which yield 
inoomt as early as the first year, interspersed with species to prodboe totH fuelwood end 
industrial wood in volume over a longer period* In many ayetema foreatry was introduced 
together with other activities which secured sufficient inoome to tide the farmer over t)ie 
period until his tress were yielding* 
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THE SPATIAL OI^nUBmOK OF BENOITS 

In th» oM« of foroat cowBunitiea conaiderations of time are laaa important than 
thoaa darivad froa tha apmtial diatrlbution of format banafita. To the ahiftln^ cultivator, 
tha format ia land upon which to cultivate hia food and caah crop#, a aourca of fuel and 
building natariala, and poaaiblor of fodder, ahada, ate. Tha fact that tha traaa he deatroya 
or uaaa in thla way could provide tha raw matarlal for an induatry, and in thia way incoae 
and anployttant and proeaaaad produota to be enjoyed alaawhara, la claeirly of no relevance 
to him. To expect him to adapt hie way of life in order to acoooDodata thaaa interaate of 
othara ia unraaliatio* Tha b^ldup of more atabla format orop/traa ayatana ia therefore 
likely to occur only if tha coisunity in aome way banafita in appropriate neaaura from the 
chan^. Tfaua, tha format villas ayatan in Thailand, which la daacrlbad in Appendix 2, 
began to prove attractive to format dwellara only when it waa accompanied by the proviaion 
of land upon which to practise settled agriculture, flnanoial and other support to do ao, 
and aooial and physical infrastructural aMnitiea. 

The corb of the problem for format coonunities is thus usually that they derive iiw * 
sufficient benefit from the forest* That thia is ao is often attributable to conventional 
forest management obieotivea and administrative practices, an orientation towards conserve 
tion, wood production, revenue collection, and regulation through punitive legislation and 
regulation* The task of forestry for the developnent of such coonunitieB is consequently 
to engage them more fully, positively and beneficially in its utilization, management and 
protection. This may take the form of greater participation in forest work, for example 
through logging or sawmilling cooperatives, developatent of the income potential of secondary 
products that can be produced in the forest, such as assistance in eatabliahing production, 
distribution and marketing ayatema for such products aa honey, or through the allocation of 
forest land for the concurrent production of forestry and agricultural crops, or for grazing 
of aniniala. Aa is discussed later, this can require quite radical reorientation of tradi- 
tional forcstiy ooDcepts and practicee* 

The issue of distribution of benefits can also arise with systems to establish 
industrtal tree crops through farming ayatema tdixch intercrop trees with food and cash 
orops^* The trees in thcmselvea will bring no direct benefit to the farmer* They are 
rather an impediment, oonaiderably conplioating his task* Thaae ayateaia are, therefore, 
likely to succeed only if the fanner perceives an adequate recompenee to himaelf. In the 
many parte of the tropica in which such eyatena have been introduced, the principal such 
incentive le eeen to be eheer land hunger, the unavailability of land elarvhere tdiioh the 
population oould cultivate* But it haa been observed that, over time, such eyeteme tend 
to evolve either into settled agriculture, with the rejeotion of the associated growing 
of trees, or into full-time forestry employment, aa has happensd recently in Kenya and 
Bangladesh* This suggests that lend in itself ie not a sufHelent inducement, other than 
in the abort term. 

Similar considerations apply to other types of fpreetry. Tree cover on the upper 
elopee of hille in Java, Nepal, Colombia and elaewhere nay well provide tangible direct 
benefits to the lonediate coonunity in the form of protection against landslides and e^^ 
cessive water runoff* ^t a large part of the benefit will be felt in the regions dowiv* 
stream, in the form of reduced floo^ng, silting, eroaion, etc. Again, it ie unrealietic, 
and unreasonable, to expect people to oomaiit land, labour and other reaouroee to such ei^ 
deavoura cn behalf of others, unless they are suitably recompensed. 

INSTirUTIONAL AMD TECHNICAL CGWSTRAINTS 

There remain eltuatlone in which there ie no lack of interest in forestry nor any 
conflict with othar aspacta of the way of life, but only a lack of organization or of means* 


2 / See page 43 for a more detailed description of such eyeteme* 
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The very BucceBBful pro^ame of villas woodlote being eetabliBbed in the Republic of Korea 
utiliseB land| too Bleep to be cropped, which is set aaide by law to be used solely for 
foreetry. The prograinne thue atobilieea for this purpose idle land which individual poor 
farreers are unable to afforest with their own reBOuroee. In parte of Ethiopia, Tansania and 
Nigeria, cocmunitieB Buffering from ehortagee of fuelwood have eaiTnaxked areas marginal 
to crop production, such as hill tope and hill olopee for afforestation. 

However areas which are marginal for agriculture may well also be marginal for fore^ 
try. This ie particularly so in arid and semiarid areas, which tend to impose severe cliai^ 
tic constraints on the growing of trees, in particular fasWgrowing epecies *diich are needed 
if resxilts are to bo achieved within an acceptable period. Arid conditions also impose other 
constraints, including that of availability of labour. Labour is not a problem in most corv 
munity forestry systems. In some, such as the gum arabic eystem in Sudan, the bulk of the 
forestry work falls in the slack season, i/here there is a tradition of women working the 
fields, this releases men in the family for concurrent work on foreetry. In the htimid trc^ 
pics, plan+ing can be spread over a sufficiently long period to avoid a concurrence of tree 
and crop planting. In arid areas, however, the planting aeason for both is very short and 
coincides. As a result, the availability of labour for tree planting could he very re- 
stricted, and planning post allow sufficient flexibility to overcome such a constraint. 

Forestry in arid conditions faces yet another constraint. Successful afforestation 
of dry lands often involve elaborate techniques, such as deep ploughing, requiring sophi^ 
ticated and costly equipnent. It maj', therefore, often be an activity vmich is beyond the 
capability and resources of the local comnunity. Ifhile local involvement ’.nil be as 
necessary here as elsewhere, in order to ensxire recognition of the beneficial role of 
forestry, and of the desirability of setting aside land and protecting the subsequent tree 
crop, forestry as an activity ^Aich the coonrunity can implement may often be confined to 
managed manipulation of the existing vegetation, for example, the control of use and regei^ 
eration by control of grazing in the Sahel. Plantation forestry may often have to fall to 
the responsible technical arms of govein/nent. 

The technical problems of steep upland areas are also likely to be beyond the 
capacity of local coniimnities. In such areas, where the problem is largely one of soil 
stabilization and control of water runoff, establishment of forest cover on parts of the 
watershed must usually be accompanied by measures such as the construction of terraces to 
permit stable crop production on other parts. In many instances fanaers will not have the 
resoxiroes to do this. To establish terraces, for example, they would have to forego one 
crop. They will therefore need the sort of external support euch as v;as provided in Central 
Java through food aid and in Tunisia through credit and food aid. 

Technical problwos in inplaoenting forestry at the coamunity level are not peculiar 
to the arid or upland regions. Though there are examples where a tradition of growing 
trees exists, such as in Sudan, or where it has emerged or spread spontaneoualy, aa in parts 
of southern India, eastern Africa and the Andean Sierra, a lack of a tradition of managed 
forestry is the much more ooonon situation throughout the developing world. Thus, famert 
are unfamiliar with the growing of tree species, with the properties of different species 
and their suitability for different sites sad purposes, with the teohniques for planting 
and tending trees, and for harvesting them, eto. 

Hot sxirprlaingly, therefore, a feature of most successful recent oosnunity forestry 
endeavours baa been a etroog, sustained teohaical support eystem, oapable of providing 
advioe and essential inputs such as planting stook, and of maintaining suoh support throu^ 
the period neoessaxy to generate forestry aa a self-sustaining aotivity in a particular area. 

Aooeas to teehnoloQr and inputs alone may not always suffice • To adopt and implssMat 
a forestry aotivity, the oomsiunity may need a new or etrengthaaed intenal organisation. 

In order to implement the village fuelwood system in the Republic of Korea, for example, 
forestry assooiatlons were set up in each village to execute thm work, the extent of the 
aseistanoe given to eaoh varying with the level of self-relianoe aohievsd by the village. 

In Thailand, the village forestry schesM required the eetablisteent of entirely new oosnunal 
institutions. In India, experience so far haa been that foreetry has required ohanges whiah 
are usually beyond the oonpetenoe and authority of the eleoted village pa&ohayat* 
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Another inatitutional ievue is se<mrity of tenure of the land. The feiver, or 
consBunity, nuet have adequate aeeuranoe that he vill still Control the land on which he 
plants the trees at the tine when they are ready for harvest^n^. Thus, an important element 
in the Rxilippine snallholder pulpwood project was that each farmer was first ^ven title 
to his land. However, in this case this provided few jnoblens; the land was vacant forest 
land classified as alienable and disposable for agricultural purposes. In nany parts of the 
developing world the situation is mch more intractable. In large areas, notably in Latin 
Anwrioa and south Asia, where the Bulk of the farmers are tenant faimers, the eonse<ruent 
insecurity of tenure militates stron^y against relatively longterm activities such as 
forestry. Elsewhere, notably in parts of Africa, patterns and traditions of use of tribal 
or ooflHunal land make no provision for usages, such as forestry, which reqfuxre ths setting 
aeide of land for s particular purpose for relatively lengthy periods of tine. In many 
situations, therefore, it may be difficult to insert forestry prior to a more far-reaching 
reform of land tenure or change in land use. 

The oonsequences of lack of a tradition of forestry tend to extend to more than just 
a lack of knowledge about tree growing, or of an appropriate institutional framework within 
which to carry it out. It contrasts with a usually deeply founded tradition of agricxilture. 
This oontrast ie inevitably reflected in attitudes towards forestry which are aharply dif- 
ferent to attitudes to arable crops and snisksls. With the exception of the benign relation- 
ship with the forest of iboriglnal foreet dwellers, the forest tends to be seen as a nega- 
tive element of the environment by many poor rural farmers. To the settler it is an impedi- 
ment to the clearing of his lands which must be removed as rapidly as possible, and a haven 
for hie enemies. These views can persist in modified forms long after the foreet has 
receded from the loaMdiate vicinity of the cossnunity. For example, hostility to forests 
and trees osn perslAt in areas which already experience shortagee of fuelwood and building 
poles beoause of the damage done to crops by birds iriiich are seen to roost in trees. 

Other attitudes and behavioural patterns based on the past also tend to be inimical 
to forestry. There is the widely prevadent attitude mentioned earlier, cf wood as a abun- 
dant free material to be collected at will. There le a laok of understanding of the role of 
forest trees in maintaining the fertility of the soil, end an inability or reluctance to 
recognise the oonsequences of soil loss, fuel shortagee, etc., that will Inevitably follow 
from continusd daatriotion of the adjacent forest ocver. Though this ie clearly, in part 
at leost, a measure of the priority of present over future needs, it nust often be a 
measure of ignorance of the unknotm. For the populations of moot areas new encountering 
the oonsequeroes of the depletion or disappearsnoe of the foreete and the outputs of the 
forest, this is without historical precedent. There is nothing in their past that can give 
them guidance, or which can forewarn of \diat ie likely to happen until it does happen. The 
same tends to be true of the impact of forestry; it may be difficult for people to perceive 
or accept the beneficial effecte of forestry until thsy occur. 

The introduction of forestry, or the conversion of destructive use of the foreet 
to managed use of the forest, will therefore often require a profound change in attitudes 
and behaviour. 

It ie not intended here to revive the old doctrine of peasant reeistaiioe to change, 
for a thousand ezamples from all over the world have proved that nany rural peoples are 
capable of great change. However, being strongly attached to a system of values, they have 
gezvBrally succeeded in changing those sspeots of life that are least importsnt to them in 
order to protect whatever is most important. Rather than alter their system of food produo- 
tion, many villsges have adopted drastic strategies, such as the temporary emigration of 
the young men: they move to the towns for several years, often leaving their wlvee and 

ehildren, in ordsr to send book the money neoeasary to maintain thsir faisilies. They are 
rewarded by the poastbility of returning to the country to enjoy its familiar way of Ufa, 
theu^ many are too much ohanged by thsir ejqpsrlsnoe to wish to go back permanently. 

The probleai is thus not one of briaglag ohaage to people who resist all ohange, but 
one of rsoooolllng tsohaioally dseirshXs choags with ths value systems that it ssems to 
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threaten. Any volxmtary solution preauppoeea confidence on the part of the pojailation and 
ima^native synpathy for the local way of life on the part of the inetiratore of davelopDont* 
The altemative is to force chan^ on an unwilling people and thie is generally not to be 
countenanced. 

There reiaaina a category of constraints t^ich bear on this task of brining change 
to the people: nanely, oonatraints that arise from inadecfiacies in the bureaucratic struc- 
ture charged with this task. Some are faults that afflict most bureauoracles: ri^d proo»- 

dures, smpbasis on interpretation of the rules rather than on the rationale of rules, 
inadequate training at lower levels, arrogance of petty officials, especially to the poor, 
etc. There is also the tendency for the responsibility for the rural development effort to 
beooiM fraffsented, dispersed among a number of bodies which fail to hamonise adequately 
and coordinate their efforts. It is important that progranmeB to encourage forestry in 
rural dsvslopiMErt do not contribute to this fra^nentation. Forestry is but one part of a 
ecmplex of different activities that are required for rural developswnt. Ite contribution 
■ust be integrated with the reat to be effective. 

Finally, there are certain particular features of forestry that are not always coiw 
ducive to effective impact at the comDunlty level. As has been noted already, the tradi.- 
tional preoeoupation of forestry with conserving the forest, combined with management obje<^ 
tives which focus on the production of wood for industry, are likely to be at variance with 
the needs of the rural people who live in and depend on the forest. This bias is usually 
reflected in the structure and staffing of forestry administrations, and in the budgetary 
priorities of forestry. It is also reflsoted in the traditional training of foreatere, 
who therefore often find that they are not well equipped to deal with people rather thu 
trees. *n:e challenge to forestry of contributing to bettering the condition of the rural 
poor is consequently lilcaly to entail a radical reorientation extending from policy all the 
way through to its technical foundations. 
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PART II 

SOLUnOWS: IVLICIES, PROGRiWKES AKD DJSTinn'IOKS 


INTROnJCTIOK 


ICVEU>nCE3fT 

TU.! rtudy iB dBBlgned to contribute to one of the world's noet preefiing proVlaas — ~ 
the develo|B6nt of rursl areee. 'Rie tens 'developaent' aa it relates to the ohai^ of a 
^ven society end its en/iroznsnt both in qualitative and quantitative terns Is a phenooenon 
which has been debated extensively during the lost 30 years without arriving at any coomonly 
accepted oonospt or nethodology. Furihermorsi there is often widespread diBagreement 
garding the ultioate goals of development for a p>articular country. The sense in which the 
word 'dsvelopnent* is used in this etudy is briefly deecribed belcw. 

The objective of development is to enable the p>cpulatlonfi of *iny rural cocanunity to 
live a 'better life' in equlllbrlua with the environaent and natural reaourcee of the target 
area. The natural resources available to any coonunity are finite, yet px^pnilation growth in 
most coonunitiss has bssn szpmnding at an alansing rate with the result that aaiiy of the 
scarce natural resourcee are being destroyed, thereby further c.*>uip>ounding the problems 
of attaining a stable equilibrium condition. There are two options to be considered: 
i) to find new systwa of lasnagin^ & given area or region which will maintain an acceptable 
eqailibrium between society and the natural resources; or 11) to move pwople out 
of saturated areas to rslicve the preeeure on the natural resourcee of a given area. This 
study deals only with finding new or improved maoagenent systems which will both maintain 
iBiprove the productivity of the natural resources and eimultaseouely increase the px>pu- 
latlon carrying capctclty of the target area. Surplus populations In excess of the acceptable 
equilibriun status will need to migrate. 

The c .>.iceprt of a 'better life' is also a relative term both within a given eociety 
and between various countries of the world. The minlraua level of a 'better life' as used 
in this study would be at least to supply the basic needs of the p>opulation In terns of 
sufficient pnroduoe and/or ixicoae to provide adequate food, clothing and shelter to maintain 
the health of the rui^l p>opulation and a general state of well-being. 

Societies maintain thsmselvae throu^ constant adaptive change in order to become 
eoerpetlble with the surroundieg phyeicnl envlrooraent. This adaptation le being accomplished 
more and more consciously by infoimation exchanged between people with a greater venety of 
ezperlMioeB. Encouregement of variety and experiment le therefore one way in which a 
society nay ensure its survival. 

Dsvelopsent procssses thsrsfore, applied to the rural cooBunity, require an adaptj^ 
tion of the population to mors complex behaviour patterns which will bring about an improved 
environment capsbls of aohisvlng an acceptable ecological and economic equilibrium. Infoxw 
matiOB is thus one of the key elements of satisfactory dsvslopnent. If development is to be 
achieved at tbs required rets, it is necessary to avoid the acute human misery, economic aad 
resource losses occurring because of dlsadaptation of the people, through either their own 
unfortunate behaviour psttems or misguided government progrsoaes. An enoxmously greater 
effort is thsrsfore required to increase effectively the exchange of technloal and econo- 
mioally sound infoimatiom in all dirsctloaa both between developing oountrles tbsmselves aad, 
lAere i^pliosble, between developed and developing nations. It is not the intention to 
impose a 'standard* or 'model' view upon each ooomtunlty, but rather to provide each oaomainity 
with a set of information which will enable each group to find the development pattern idiich 
is most appropriate to their particular conditiMm. 
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Iliie study doss not, therefore, propose 'the* solution hut it does suggest ways in 
which the search for workable and readily adaptable solutions may be stimulated in the rural 
areas of the world. 


THE POLICY FRAMEWORK 

As was seen in Part I, the role that forestry may play in rural development varies 
enormously from one type of society to another and from one locality to another. The 
strategies available to gcTvemnents are bound to be even more varied in view of the range 
of ideologies and resouroes. Certain considerations may nevertheless apply to all or most 
countries, but for the purposes of this study it is assumed that a forestry role ie both 
possible and desirable. 

First, forestry is part of the larger problem of rural development, and this ie only 
likely to be solved if sufficiently high priority is given to the rural sector. There must 
be a c^*»T»itment by government to rural development. To a certain extent this need not 
diodnieh the reeourcee available for urban iixveetment, eince part of the rural spending will 
prevent migration which otherwise would add to the bui^len on city budgets, ^iproved rural 
productivity will also increase the total amount of resources available for both sectors. 

To some extent however there is likely to be a need for some redistribution of resources 
from town to country, which may be justified on grounds of equity. 

Second, forest develojnent is intimatsly bound up with varied asp>ect6 of the rural 
way of life, and solutions require an integrated approach. Imprcvemente in agricultural 
productivity or in the organisation of grazlitg laay be preconditions for the release of land 
to forestry, in which case coordination of the various teohnioal servicea will be required. 

In ecme cases a restructuring of land ownership may be necessary before improved use of 
resources can be achieved. A policy of integrating forestry into rural development ie there- 
fore likely to require appropriate legislation relating to land tenure, land refoiro and 
land colonisation. 

Third, if developaent ie to be through the adaptation by conminitiee of those techne- 
loglee, proceeeee, inetitutione and 'eyetema* which are related to their own Bocieties, a^ 
if it ie not to lead to disruption of their values, there oust be a vastly improved flow of 
information and opinion between the membere of the community and external bodies. Thie flow 
should not be in one direction only: policy should be fomiilated paying due attention to 

the views of rural dwellers. It is eeaential that the involvement and participation' of the 
rural people in the development proooee be aecured from the very outeet. National and 
regional rural development plana nust embrace the needs and aspirations felt at the community 
level. Forestry for community development needs to be a process which emanates from the 
'bottoo^up* and not eoeMthing Imposed from the 'toi^dawn'. 

Finally, because forestry is usually a long-term pi^eea, it requlree a continuing 
coomtitment from goverment. It is better to have no project rather than a failed project 
or atill worse a succession of failed projects. Ttiie dose not neceeearlly mean that 
government should be called upon to guarantee all the reeourcee needed for the full cycle 
of a ooBBunity forestry project. In pursuance of the overall objective of self-reliance, 
coBBiunities should be encouraged to mobilize their own reeourcee for their forestry projects. 
The role of govemaent should usually be that of getting the proceee started and of eneuring 
continuity. 


HEQinSITES OF A HtOGRAMKE 

Having made a long-term policy conmitmeDt to forestry in a context of x\ural community 
development, it becoewe neceeeary to lay down a prograane within which projects nay be 
included. Hax^ considerations are oonmoa to prograomie end project design and eny division 
of them ie somewhat arbitrary. This eeotion confines iteolf, as far as possible, to higher 
level decieiou. Those respeots in which a progreemm is simply the aggregate of its projects 
will be considered in the next seotion. 
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Plntf th«rc is the question of sise and this is closely bound up with that of dura- 
tion. there nay be a tenptation to opt for a large aimual progranDs over a short period 
rather than a iBaller one for longer, whether out of a eoacem to iaprese or because of 
anxiety about a possible change of policy. The nost rational choice is to start slowly on 
a snail scale and allow the programs to grew in site and speed as experience and confidence 
are gained, the limiting factor at the outset is likely to be trained personnel at all 
levels and the initial size shoxild be fixed as a function of their availability. 

Second, there ie the question of location. Many coneiderationa are relevant but 
perhaps the moat important ie visibility. Successful projsots are needed for demonstration 
to nembere of onsiminities that are to be affected by later projects, and also to convince 
the urban teller that the expenditure of the govemsvent is producing resulte. Ihe first 
projects should therefore be etrategically sited, for example, near to major roads or rail- 
ways and in plaoes,wbsrevsr possible, that are typical of whole regions of a country. 

Advantage should be taken of any existing realizations which may indicate that a coonunity 
ie ripe for an early project and likely to succeed with i1 • Ihe natural progreseion would 
be to move outwards from these first project arc^ on to neighbouring land until the whole 
programoM in oomplstsd. 

Third, the general objective is to enable coBDumtles to produce what they need at 
an econenie cost. Local demand, e.g., for fuelwood, eniet often take precedence over national 
demand, e.g., for pulpwood. Ihia does not imply that villagers should be maintained in a 
subsistence economy, producing no saleable surplus and buying little or nothing from outside. 
Insofar as they have a comparative advantage, they should be helped to develop marketable 
forest products. 

Ihe fourth area to be ooneldered ie the question of staffing. Clearly there may be 
a need for outside support and sujervlsiant if it were possible for development to occur 
spontaneously, it would already be happening. Insofar as comaunity action ie hindered by 
lack of means rathsr than lack of information, ths role of outside personnel nay be minimal, 
but there will be many oountriee in which a large input of information and akills is 
required. Beoauee of the importance of tact, humility and imagination in dealing with 
villagers, especially where linguistic or ethnic differences are added to those of incone 
and eduoation, field staff should be aslsctsd for outstanding personal qualities as well as 
tsohnical ability. It may even be that the progresuBs should be designed around the people 
that are available to run it, at least in its first stages. 

Fifth there ie a need to specify, for the prograosM as a whole, that local labotir ie 
to be used as much as possible rather than mechanical means. This does not Imply that 
mmchinee should be renounced where their contribution ie Important and difficult to replace. 
Where labour is soaroe mechanization mii^t be needed. Simple levels of mechanization could 
also improve productivity, reduce drudgery and fatigue and permit tasks to be undertaken that 
would be beyond the poseiLilitie» of manual labour. Where local labour ie available, however, 
it omy be that extra monetary costs are justified where machines would be cheaper. The 
social cost of failing to relieve unemployBeDt and of failing to involve the population in 
the work must be taken into account. 

Finally, in estimating the budget of a prograoBe, particular importance must be 
attached to fineaeing the period that praosdes harvest or the realisation of production. 

Many oemounitiss are discouraged from planting treee essentially by the pro s pect of having 
to bear coats or having to forego the use of land for eeveral years. EVen whsrs thsre are 
othsr obstaolss to planting, this factor is bo^lnd to be important. Appropriate ways of dis- 
bursing Buffioieot sums, whsther as grants, loana or tax relief, must be built into the 
progresBM. In this, govemeent be able to drew on more than its o«m reeourcee by 

foeterlng support for oomunity forestry from Industry and other norwgovsrtBsnt sources, 
through tax inoeotivss, etc. 
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PROJECT asIGN AND EVALUATICK 


In thp context cf the present discueelon, a ccnijiumty foreetry project can l.e defined 
« a eet of interconnected aetionn and worlca executed primarily by local contimnity reei’dente 
to ^provo their ^ welfare. There nay be outoide inputs — extension, training, guidance, 
technical help, financing, etc. — but the basic focus of a ooiniimnity forestry project 
18 on ccrmuiuty involvement in doin^ conethin^ for iteelfs 


At the same time, the definiticn also calls attention to several potential problems 
that arise in specifying and appraising thia type of project. Ajvj* project incurs 'coste^ in 
that it ties up rescTurces. To be worthwhile, it should result in benefits which natch or 
exceed these costs. 'Ihe traditional financial and economic criteria for judging the 'worth* 
of a project may be difficult to apply to coomvuuty forestry projects. How can one judge 
the financial worth of a project that involves communities where half or nore of their daily 
productive activities are outside the monetary econoBy, or where a major input into the pr^ 
ject is *free* labour supplied by local residents ? How does one place a financial value 
on the increase In self-reliance and self-respect that may evolve as part of the benefit of 
the project ? Project planners and decieioi>*ma}cere have to develop a different set of 
evaluation criteria which reflect the broader socio-economic objectives of society. Thus, 
the role of soci<veconomic analysis, in contrast with financial analysis, becomes ruuch more 
important in the evaluation of such projects. The case for coosnunity development projects 
and progreunmes essentially reels not on their profitability, nor even usually on direct 
quantifiable estimates of their economic returns compared with competing users of public 
fiinds. This IS an area ccmparable to health or education, which require goverment commit- 
ment to providing the funding necessary for neeting basic needs, 

Elessnts within a given conminity forestry prograsne or project may be amenable to 
financial analysis — e.g., smallholder tree plantations for production of wood for sale — 
and such should rightly be evaluated in financial terns. Financial analysis con also be 
useful in determining which way of achieving a particular goal would be most efficient. But 
in general, the overall scope of a cesanunity forestry project is quite different from a 
traditional commercial forestry project. The objectives are differen' and so should be the 
basic criteria for their evaluation. 

Project design must start with the foivulation of goals to be achieved, A community 
forestry project is one that is a response to a basic need felt by the ccamunity, defined 
in terms of a goal to meet that need, and the link between such goals and the buic 'objec- 
tives and needs of the comsunity must be kept clearly in mind. A project should not be 
designed to 'protect a watershed' as an end in itself. Rather, protection of the watershed 
16 a means to achieve a cosenunity gcal of naintainizig soil fertility so that people can eat 
(or can eat more cheaply); or it oaj* be a means of protecting life and health throu^ maiie- 
tenance of water quality; or it may be a means for achieving any number of other goale asso- 
ciated with fundsmental objectives and needs of local coaieuzutles. 

'Ris project design must be consistent with the physical, cultural, politicai-legal, 
and soci(^ecanomio enviroments within which the project will function. If the purpose of 
the project is to change seme aspect of the basic cultural or existing physical snviroiw 
nsnt, as will often be the case with cotasamity forestry projects, the project design sust 
include the means to effect this change. In this case, a basic objective of the projedt is 
to change the conditions of 'consistency', not ignore then. 

The project oust also be workable within the contert of those existing constraints 
which cannot be controlled or ohanged, e.g., limits on the availability of resources such 
as land, skilled manpower, teohnioal knowledge, funds, etc. Again, a basic purpose of ths 
oesnunity forestry project may be to change the conditions which oonstrain development, 
for example, through traluing progremame, land redistribution, research, etc. Howeivsr, 
chsngst can often only be made slowly over time and a coommity forestry project, which 
involves an Ijrterrslated set of actions, works and outputs can nevsr mors fastsr than the 
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■loMtttt link* If all eanponants \nx\ on* ar« workable, that ona will make the project unwork- 
able, unleee it ie renoeed from the project* Ihe project aa a whole imiet be workable and 
the role of deai^ and evaluation it to eaeure that euoh ie tne caae. 

?he project deeign which ia ohoaen ahould be the one that prcvldea an efficient oeana 
for aohievia^ the aelected goal* It ia the rule rather than the exception that there will 
be more than one ocnaiatent and worieable way to achieve a certain goal* It ia at thia etage 
that coaaideratlon of ooata and beoefita thxough aocio-econonic analyaia entera the picture 
to provide guidance to the deciaioiwnaker aa to which of the altemativee ia likely to be 
moat efficient and evidence on the project'a value for uae in making dcciaions on financial 
oonitaenta* 

It needa to be reoogniaed that the identification and deaign of community foreatry 
projecta, as ia the caae with moat rural davelopoent projecte, ia beaet by very real infor- 
mation problem* The guidelinea outlined above can do little more than provide a looae 
framework within which to exerciae judgenant. In addition to the neaaureaent problema mei>- 
tioned, little ia likely to be loiown initially about the complex framework of fcctore which 
make up the eocial, economic and phyaical anvironoent of the oonaunity in queation. Thia ‘ 
baing ao, it will ganerally be deairable to initiate projecta at a modeat level, recognising 
that there la much that ia unique in each aituation, whioh can be aeaeaaed in terma of pro- 
ject deaign only throu^ laamin^^by-doing. In particular, local involvament la likely to 
be a gradual prooeea, which could be aborted rather than accelerated throu^ too precipitate 
an attempt to get the project under way* Projecte ahould be gradually expanded only ae more 
knowledge ia gained through monitoring azkd evaluating progreea aa it takea place, and aa 
local confidence and participation bullda up* 


INSTITUTIOWAi, AND EDUCATIONAL ASPECTS 


HfTRODUCTION 

If foreatry ia to take ita rightful place in Icsal ronmmity development, the active 
intereat and involvement of the rural population in forestry prograffloea right through from 
the deaign stage will be a first essential, followed by a contlnuoue proceee of connunication 
between the people and the varioue government agenciee which will be involved in any int^ 
grated rural development prograome* Changing the minde and attitudes of the people and of 
go^emaent officials throii^ extension, training and education, and providing an appropriate 
instit'.'tional and organisational structure to foster comoiunication and participat' on must 
be of prime importance for the promotion of rural forestry. 

Of particular relevance will be the organizational structure of the government 
agencies to ensure an integrated approach and aufflcient staff at the 'grass-roots' level to 
encourage motivation and provide technical advice^ the organisation at the community level 
to enaure full participation; an examination of the legal proviaione relating to forest land 
tenure and cuatomary uaage rights to ensure that these will not conflict with the develop- 
ment process; and a raappraiaal of the educational prograomwa to ensure that the staff has 
a wide undsratanding of rural and social problems, not only from the foreetry aspect. 

INSTITUTIONAL ASPECTS 

Organisation of local coBPunitice 

The importance of fostering self-reliance and the encouragement of oonaunities to 
enobilise their own reaourcee to run coonmnity forestry projects is mentioned again since a 
modification of the organisational structure and the reaponaibilitiea of local conDunitiea 
may be required to achieve these aims. 

The most conafton local entity in whioh rural people may be organised is the fonsally 
oonatituted village coanunity. Village oofsaunitiee are different from email settlements 
in the sense that they represent the loweat level of the country's administrative and 
political organisation, that they have a fomally established pattern of deoieioiv^Raking 
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and that they are headed by a representative of the villas council vho acts as a spokeas»an 
for the connunitiee and representa at the saae tiney the govemnent ' e authority at the local 
level. There may also be customary connunitiesi the role and importance of which may vary 
to a great extent. In some countries custoaary cooimmitiee are well^structured units 
formally recognised by the existing legislation and exercise important politTcal and 
social functions within the country; in others they nay be a reality for the niral 
people themselves but not be formally constituted and with limited influence in the admini^ 
trative organization. 

The existence of constituted local entities and their political and administrative 
role, as determined by the countnee* constitutional provisions, are of great relevance to 
the promotion of rural forestry, either directly if the conmmities are the owners of forest 
land or indirectly ns a platform for fostering collaboration bettreen the local people and the 
technical government agencies. In certain remote areas, to vdiich new settlers are migrating, 
the organizing and strengthening of local conBimities may be an immediate prerequisite for 
the promotion of coonunity forestry. The formation of local organizations specifically coiw 
oemed with forestry for comsunity development, such as cooperatives and voluntary assoei^ 
tions, should be encouraged. 

Though the approach to local deveioimenl must involve the existing organizational 
structure of the community, it needs to be recognized that such structures can constitute 
an important impediment to change. Such organizations are more likely to reflect the 
interests of the richer and more powerful elements of the oonBunity than its poorer meid>ers. 
'«There the organization is an elected one the short-tem imperative of attracting votes can 
conflict with the longer term actions needed to pursue forestry solutions. Coominity 
development of tho sort that encourages self>reliance anong the poor may therefore be 
difficult without changes In the orgafdzational structure of the conuunity, or In the atti- 
tudes of those wielding power within it. 

Land tenure, oiatomary rights and status of forest land 

Cocmminal forest land or ooommity foreete owned by villages or oustomaxy entities 
are to be found in several countries of the tropical and subtropical sons, but the extent 
to which the cofnnunity exerts its proprietary rights msy vary grsatly. In bqsm countries 
most of the decisions relating to the use of the forest resouroe are made by the ownere, 
subject to approval by the supervising technical forestry administration; the owners may 
also be directly involved in tiober harvesting operations. In other countries important 
rights of timber dieposol are held in trust or are directly administered by the local and/or 
the national government; the involvement of the cooBunity in managing the land is consequent- 
ly more limited. Private forest land, owned by amall faimers also exists in such countries 
as Chile, Honduras, the Republic of Korea and Paraguay but this fora of forest tenure is 
limited, especially if compared with the forest ownership pattern in the European and Iforth 
American regions. 

'In many tropical and subtropical countries the aominant or exolusivs forest tenure 
is state forest ownership, but the local population is usually entitled to a wide ran^ of 
customary usage rights cm euoh land. In a few^ examples sonte fora of undefined forest otmsr- 
ship exists in the sense that such land may eventually be traamforMd into state or o<n>» 
munity forests and is held in trust for the time being by the national government. 

The relation of local people to the surroundiag foresta and to ooemuaity forestry 
will certainly be influenced conaiderably by the prevailing form of land tenure. Tbsir 
involveuent and longterm interest may be greater if they have some dlreot influenee on the 
management and utilization of the resource. A national policy aiming at foai^srlng ocsmunity 
foreetry oould thus lead to a reexamination of the existing forest tsmre with the aim of 
introducing such tenurial arrangements that allow for a greater involvemsat of local people. 
Various possibilities could be considered: 

- The creation or expansion of cooBunity forests. These forests would not neoessarlly 
have to oovsr large areas; they oould oonsist of blooks of some tana to acmw 
hundreds of hectares but the area should be suffioisnt for the laMdiats needs of 
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A villacA or Mtiloaont ind allow for Ito rational nana^nent. The creation of 
niTiinal foreata oould alao play^ an iaportant role aa eoflipenaation for the linita- 
tioa or abolition of ouatotttrv rlghta in other parte of the forest* However » it 
has to be recognised that aolutiona which req^iire decisions and actions by the 
I iiMiiiiHj as a whole are oiore difficult to achieve than those that axe baaed on the 
iadividxial, or on individual households or fame, e.g. , private woodlots. 

• The promotion of private woodlots up to s» certain laaxiiiuit area provided that this 
would not lead to an Irrational fragnentation of forest land. 

• A sore precise definition of existing oustOBiary rights and their further acocpiance 
in forest resource planning and tinber mansgeowint* This could lead to the isore 
effective protection of certain tree speoies, other plants or animals which are of 
importance to looal villages, and also to regulations restricting the collection of 
euatomarily used forest produce in order to ensure its longterm svsilability. 

« Tbs introduction of msdi\mH and lon^tsrm leasing systems in order to set aside 
a certain portion of state owned forest land for the exclusive or restricted use 
of looal oosmumtiee* 

In oacy oouatrlea only a small proportion of land under forest cover or of potential 
forestry use is legally oonstltuted as permanent forest land (forest reserves) and is demax^ 
eated aa such on the ground* The remainder of the forest areas is either land for which no 
definite lan^uee decision has yet been made or lend on which the forest cover will have to 
be removed eiaee it is required for other lan^use purpoees* Whatever the legal status of 
the forests, it aoMt be recognised that a large proportion of land In the vicinity of rural 
■ettlementa is used simultaneously for agriculture, gracing, fuelwcod production, etc., in 
a manner that does not always ensure the conservation of its fertility. 

The legal status of forest lend will bs of concern to sny prograone for coomunity 
foreetry* If its objective is the establishment of plantations for the production of fuel- 
wood or local eonetruction tisber, it must bs snmursd that the land is available for forest 
use on a reasonably long^texm basis* Or if conunity forests are to be created .tnd managed 
for the benefit of their owners it might be appropriate that they should have the status of 
permaxwnt forest resexves* On the other hand, the combined use of agricultural and forestry 
pdrcduetion systems could be made more difficult if all forestry land was subject to the 
ooBv«itional resarvation proesdurss. In such eases it may be neceeeary to elaborate more 
flexible arraagements that facilitate combined production methods on a long-term basis or 
allow for the temporary uae of forest land for agMcultural production* 

In many countries, cosaRmity forest dsvelopstent will be concerned with land used for 
agrioulture and grasing on which forestry may have a complementary function. This refers, 
in partieular, to tres planting along roads, canals, rivsrs and boundaries, the planting of 
fodder trees, tbs sstablishment of shelterbelts and* windbreaks axxi alternate agricultural 
and forestry orop systems with short rotation tree species. Such land is usually owned by 
small farmsra or looal communities and svb jsct to the agricultural land tenure legislation. 
Hare again spsoifie amendments and flsxible arrangamanta may bo required in order to facili- 
tate the cooiplementary role of rural forestry* 

CooBsratlvss. looal crsdit sct.emss and other Incentives 

Moat eountrlss hava aetivsly encouraged looal cooperatives as an instrument to 
proakote rural davelopmsnt* Whsraaa there are many examples of cooperatives concemsd with 
production, distribution and marketing of sgrioultural crops, much lass use has bssn made 
of them In the forestry saetor* One reason is probably that larg^aoala rural forestry 
prngrasmas are, in max^ oountriae, still at an initial stage) another could be the diffi- 
oultiaa axparlenoad la organising ths utlliiation of tropioal forests for the direct benefit 
of looal oosmunitles* The fsw examples of strong forest cooperative development are to be 
found in eoantrlaa ia^mse mt lng sisaabla raforeatation progrmmMs or in those where oos^ 
monity forests srs sirasdy of soma importanoa* 
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Greater ooncem of nany govemmenta for oomnunity foreatry could lead to an increaaad 
intereat in tba promotion of foraatxy cooperativea. Foraatry cooparativaa may be organiaad 
at vlllafa level or compriaa groupa of aettlara and foreat owners , or larger regional unite 
which iz^lude aeveral vlllagea. Foreat cooparativaa will often be conoamad primarily with 
planting treaa and harvesting the available foreat produce but they could expand to prooaaa- 
ing and marketing to ensure greater benefit to the coRnunity. 

Coanunity foreatry would adao greatly benefit if existing agricultural cooperatives 
becaBM» more involved by incorporating cez^ain foreatry componente into their field of 
activities. 

There are various forms of inoentlves and local credit aoheaes which are directly 
related to cocanmity forestry or are at least potentially of oonalderable interest. The 
most common ere of a monetary nature; they include outri^t financial grants related to 
standard plantation costa, tax rebate achamaa providing for the rabataa of tax payments frosi 
land and personal taxes against axpanditura for foreatry operations and loans that are 
usually made available at lower interest rates than those charged by the commercial banka. 

Incentive schemes have so far been deaigned mainly for the promotion of larga-aoale 
forestry activities and tend to facilitate the oper»tions of large landowners, timber ooi^ 
paniee and buaineaa inveetore whereas the snail farraer in a remote village may find it 
difficult to benefit from them, ^all famars usually lack the aaaete necessary to secure 
loans, the tema of loans are often unfavourable to them, and bureaucratic procedures make 
it difficult for them to apply for loans. The considerable experience of the agricultural 
sector in channelling incentive and credit facilities to email famera should be drawn on 
when new prograanee for coanunity foreatry are dealgnad. Moreover, those procedures that 
are applicable for the implementation of forest incentive eyatems should be carefully ecru- 
tinieed with regard to their effectivenese for coonunal forests and amall landowners. 

Effective incentivea for paaaante and z^:ral poor muet be simple and may often better 
take the form of grants or the provision of goods, or of production means (fertlliaer) , or 
food aid to oosnunities at or cloae to the subaiatence level in order to enable them to 
divert part of their efforts to tree production. The World Food Prograoae la operating many 
food aid schemes. Other incentivea which may be more appropriate for rural connunitiea In 
remote areas, at least at the initial stage, include the uae of phyaioal production inputs 
as well as the execution of infrastructural improvamenta from which the local people will 
benefit directly. As far as foreatry ia concerned the meet coraaon example is the distribu- 
tion, either free or at a nominal charge, of aeedlings and the necessary hand tools for tree 
planting; the construction of acoaaa znads to coommal foreata by the foreat administzmtion 
ia another example. In the general context of rural davalopment these incentivea may com- 
prise a much wider range of inputs such as medical services, construction of cosnunity roads 
and water supply aystema, the distribution of food and faz*tilisar and the provision of local 
construction material. 

A further practice, which la not strictly an incentive acheme, ia crop sharing 
between coonunal landownera and the government or a private oonpany. Its baalc idea la that 
the covunity provides the land and the neotesary labour for eatabllshing forest plsatations 
while the forest eervioe or a private ooeipany provides the eeedllnfS, fez^lliser axkd techni- 
cal aeeistanoe. When the crop ia harvested the net profit is divided among both parties on 
a proportional basis depending upon the inputs that have been made available. In some oases 
the plsnting snd tending of the plantations is dons by ths forest servlet or a forest indui^ 
try and not by the landowner. 

The problem of the time gap between establishment axid harvesting of forest plsatm- 
tlens has bean diaoussad before and the rostrainte insulting have to be reoogniaed. Examples 
have been given how aooa oountriea have dealt with the problem. An interesting approach of 
advance paymeate on the future harvesting return has been developed la New Zealand la order 
to allow xhs sstablishmsnt of plantations on communal land. IMs system is based cm a oro^ 
sharing agree ma nt but, in addition, tho govenmMnt makaa psymsnta par hootare of 

planted area against tbs sxpsoted net crop value at ths harvesting stage. The mm prlaeij^e 
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could applied through a foreetry credit eysten, through which the landowner or the conv- 
munity would receive annual payments , calculated in the form of 8 lent, in relation to the 
crop value at harvest • The use of the average annual increment ’-ate of the planted trees 
as the basic reference unit for the economic ar«d financial calculation would facilitate the 
application of such a system. In line with the basic objective of coimwiity forestry of 
promoting self-reliance, incentive and support piograamee should be designed to enable the 
producer to build up his own resoxirces so that ertomal cupport can be progiessively phased 
out • 

aiabling legislation and regulatory provisions 

In many countries the lack of appropriate legislation has been a considerable con- 
straint to the integration of forestry into rural development. Many laws are characterised 
by a detailed set of provisions which are concerned more with the protection of the forest 
estate than with general development. In some cases the existing rules and regulations or 
the lack of appropriate provisions, in particular as far as the status of forest land is 
concerned, might even be an obstacle to the promotion of connrunity forestry. A close review 
and, where necessary, a redrafting of the enabling legislation and regulatory provieions may 
be necessary as a prerequisite for the development of a cormunity forest program.n©. 

This study does not attempt to review in detail the various legal provisions. It is, 
however, important to sumnariee what type of legislation may have to be considered and to 
indicate that some of the existing le^jal provisions might impede forestry for conamnity 
development and may have to be modified in order to support effectively the execution of 
field prograimes. 

Of major concern to community forestry is the country's forest law together with its 
subsidiary forest regulations and rules. This law generally establiehea the principles 
guiding the use and sianagement of the forest resources, defines the nature and status of 
forest land, rsgulatss its reservation and prescribes its timber allocation procediires* In 
many countries spscialieed forest legislation encomprases ^'orest cooperatives, reforestation 
incentives and tax exemption. In others thess matters are dealt with in ths general agricul- 
tural or rural developewnt legialatlon or in special laws on cooperatives and producers* 
associations. There is also a wide range of other laws and regulations such as the land 
tenure legislation, legislation or. land reform, colonisation and rural development, as well 
as the orgdAiaation, credit and business laws, the provisions of which might influence, 
directly or indirectly, ths implementation of rural forestry progranises. 

Involvement of sovemment s^noies and noiwxovemment organisations 

As already mentioned it is the local cocnunity itself which oust play the principal 
role in comsamity forestry programnes but at the same time government agencies and existing 
DoiwgovenuBsnt organisations will have to make important contributions. 

A firm commitment by the government to connunity forestry developownt and a continuing 
involvement of tbs venous services concerned is thus essential if any major break-through 
is to be obtained. This will entail the support of coosninity forestry objectives in national, 
sectorial and regional development plena. 

Several government agencies will usually be concerned directly or indirectly with 
oomaunity forestry. It ia important to emphaeiae that the multi-diaciplinery character of 
this aubject will re<{uire the careful coordination of the varioua miniatriea and technical 
agencies that ere concerned both with policy for’mletion and project inp^etsentation. Coordi- 
nating ooanitteee at ministerial Is 'el or formal conaultation arrangemente at departmental 
end divtelonal level may help to enaure the necesaery eolleboretion. 

Whatever diatributioo of reeponeibilitiea among the varioua government egencita may 
be deeidsd on in any partiouler country, it la naoeaaax 7 that these rsaponaibllltlea ahotild 
be clearly defined end that the agenoy entmated with tba implemantetlon of any progreame 
has the fitll authority, adequate budgetary provieiona end the organisational atruoture to 
carry it throu^. 
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The national forest administration, as the government's s^ncy primarily concerned 
With forest development, will certainly have to aasxuae an important role in any expanding 
rural forestry programne* Most forest administrations have been concerned with oooiMrcial 
timber production and with the management of state owned land; their traditional concern 
with protection, policing, revenue collection and the production of wood as an industrial 
raw iiiaterial, has had little relevance to coomunity foresti'y. Fundamental changes will often 
be needed in structures, attitudes and training of national forest services in order to 
orient their activity Dvore to the needs and aspirations of local onmunities. However, the 
many problems involved cannot be solved only by a reorientation within forestry agencies but 
will also recriire a complementary reorientation towards forestry within other agencies work* 
ing in the field of cotnaunity development. This understanding should then lead to inersaaing 
cooperation between forest departments and other government anu norv-govemment institutions. 

Forest services will have to adapt their objectives and operational prograones more 
specifically towards consiunity developsient which will entail changes in their organixatlonal 
framework. A special division or department concerned with cocanmnity forestry, extension 
and training may need to be created at central and regional levels. In addition the field 
staff will need to be reinforced so that continuous contact can bs maintainsd with the rural 
people. Some sort of incentives may be necessary to encourage staff to stay in the field for 
long periods and their career prospects should be ensured so that there do not have to be 
frequent changes of staff. 

The staffing pattern of a strengthened field organization, as well as the number of 
specialists required at central and regional levels, will have to be evaluated carefully. 

It is probable that a detailed assessment of the manpower demands for an increassd pr»- 
grarme of coimunity forestry will lead to a substantial revision of the forestry sector's 
manpower estimates. A first step towards a more realistic ev^luation of future manpower 
requiremente would be the revision of the currently used aDsesement methodology which plays 
little attention to the aspects of rural forestry. 

Farmer associations ccFuld play an important role and theii- involvement should be 
sought at an early stage. Their interest, collaboration and support could contribute sub* 
etantially to the promotion of conraunity forestry programee. 

Norwgoveminent organizations operating at the coomuruty or regional level slight 
also be associated with the promotion of cotnaunity forestry. The many contacts cf village 
leaders, religious leaders, representatives of youth groups or other local associatiqns with 
neighbours and fellow coraminity members, and their familiarity with the moat pressing needs 
and problems, will put them in a position where they can respond more rapidly* to the aspira^ 
tions of rural people and help to increase their confidence and self-reliance than would be 
the case with government officials. 

The possible contribution of forest industry also needs to bs considered. Where 
forestry can bs inserted as an income generating activity, industry can certainly contribute 
directly to loca) forestry progranmes through assuring markets and providing techiucal 
support. The experiences of some companies in the Rtilippines serve as a gdod example. 

There has been little experience of industry investing in social forestry but the management 
skills of the forest companies could be a valuable complementary element in promoting com- 
munity forestry. Joint structures with govsmioent or noiwgovemskent organisations could 
eventuivlly emerge. Specific tax exemptions or loans to those industries that are prepared 
to support community forestry, or the introduction of a erss to be levied on certain produc- 
tion units to provide funds for rural forestry developewnt could be considerv;d. 

Research 


The final institutional aspect is that of research which is recognissd to be of 
considerable importance. While some research on items connected with oommunlty forestiy has 
been and is being dons in a mu^sr of national institutions, there has bean little ooordi- 
nation of effoit and comunication of results. 
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All r^March ahoald be applied reaearob, should be field orientated and ahould have 
clear eblaotivaa and there ahould be oooperation between countries theneelvea and with inter 
national reaearoh organisations such as the International Union of Forest Research Organise-* 
tioiM( the International Developsient Reaearoh Centre and the International Council for 
aearoh in Agroforestry in the design of research experinents and in sharing experiences and 
ooBparing rsMilts- 

The following areas of research are likely to be relevant to coanunity forestry: 
aeolologgri epeoiee introduotioa» soil inproveaent, faming and silvicultural syrtetts and 
teohnlqwia, aystem for ooidbined agrioulture and forestry on a long^tem or peraanent basis, 
joint forestry and grasing, product utilisation, identification of new sources of incooe, 
dsrvelopnsnt of tschnology, economics of production, and soil and water conservation* Withir 
such a research fraiMwork, countries would want to pay more attention to those areas which 
have a high priority according to their particular needs; these might be items such as incer 
tives for psoj^s to implement soil and water conservation Bieasures, or identification of ne» 
sources of incomss, improving the production of land or making fuller use of resourcee to 
increase employment and inoome. 

There ia a need to consider environmental objectives in community foreetry research 
projects, particularly with regard to the improvement of degraded land* Other itons could 
include atudiee on traditional systems of land use and on the nutritional needs and habits 
of the oonounities. 

Sooial soientiste should work with foresters in ressarch projects to identify the 
particular needs of the coonmity, identify constraints and to formulate priorities for the 
procsss of devsloping sslf-relisnce with regard to the basic community needs. 

QCTorsicn avl TRAnmtc 

Dieeemination of inforaetion 


This subject has two equally important aspects: firstly, that the concept of coiik 

munity forestry should be spread widely to policy makers such as government ministere, 
planning cooDdseions, senior officiale involved in all aspects of rural development and to 
persons who have authority in public affairs; and secondly, that the benefits which com- 
munity foreetry could bring to rural areas ahould be brou^t to the attention of the public 
In general and particularly the people llvlag in rural areas* 

The policy making group can baat ba raachad by the preparation and dlatri button of 
doeuBsntation explaining the role that forestry can play in rural development and streeeing 
its labour intensive nature and any other factors which might justify strong government 
support. The role of national foreet services and other government agencies concerned with 
conservation azui the development of the resource should be clearly set out in such docuieeiv- 
tatien. Thia could be oomplemented by lectures, the organising of conferences and visits 
to demonstration areas — all stressing the multi-disciplinary nature of the exercise. 

The public in general can beet be reached through public information oanpaigxis' takie 
full advantage of the mass media. An excellent example of suoh use of the mass media waa 
the natioi^wide oampaign launched in the Hepublio of Korea in 21 000 village forestry 

aaeooiaiions wars involved in large-scale planting progrsamss. Any campaign launched throt 
the mass media would req^uire careful preparation and would involve close personal contacts 
with media repreemtativee end with the Kiniartry of Sduoatlon* 

If ooMinity forestry progravns are envisaged on any appreciable scale it may be 
ascesaary to create specialist poets in foreet services specifically for public relatione 
aotlvity. 

A further very important aepeot of the dlseeminatxon of knowledge is the introdueti< 
of en understanding of ths rols of forestry in rural life into schools, starting at ths 
primary level and oontiming right throu^ to adult education. In this connection regular 
vlalte by eohool children to see general forestry activitiss and to visit deoionstratioB an 
tiiould be enooureged. 
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Ert^mion Md trminlmr for rural co^unltiti 

A tfid« mxg9 of proaotlonal and «duo«tloa*l aetlonsi umially rofoxrod to as artaasioD 
and training, vilX b« oaeaaaar 7 to obtain tha aetlva Intaraat and lxrrolva»aBt of tha rural 
population in tha participation of pro^raaMa nacaanarj for cooaauiity foraatry* An lapertant 
first phaaa should ba to assist rural oooRunitias to artioulata and oosponioata thair aaads« 
thair problaas and thair solutions as thay thSMalvas visuallsa tba«; this will halp to 
raassura tha paopla that tha progranwa drown up ara ralarant to thair naads and that thay 
will darlva banafit froB than; it will also giro tha paopla a sansa of rsspoasibllity towards 
ansurln^ tha succass of what would ba *thalr* prograMSs whieh would ba oarriad out with 
whatarar taehnical pivamBant support was naoassary. 

Tha nora traditional rola of axtansion asy inoludat 

- Pilot projaeta that ara inplaaanted by a govamsant m^nej or by aetiva and intai^ 
aatad famara, or by a oosft>lnatlon of goramaant and faraar which aay brin^ about 
a dirsct raaponsa free othar inhabitanta* Suoh pilot pro^ota should bs oarafully 
praparad and ahould ba aaan to raflact local oon^tlona; thay should ba coapl laantad 
by explanations regarding tha inputs that ara naeaaaary to aotuava tha required 
rasulta. 

- Taohnioal advice on aany taohnioal, .aoonoaio and organisational aa pacts sithsr on 
an ad hoc baais or through a prograwae of regular field viaita* Tha supply of 
priotad inforaation aiul instruetlon naterial could alao aaaist provldad that 
illitaraey is not a aajor problaa. 

» Taohnioal aaalstanea through a taohnioal govamaant aarviea tdiioh provldaa phyaleal 
inputs and parfona apaeific operations. In tha early stages such inputs aa aaadti 
aaadlingSt fertiliser and organisational support asy ba prorldad. At a aora ad» 
vanoad stage, taohnioal asaietanoa aay involve halp in tha aanagaaant of omaamaT 
forest land as wall aa support to or sxaoutlon of spaoiallssd forestry sctivltiss 
suoh aa tha organisation of local tinbar salsa, wood extraction and aaintananoa of 
aachinary. 

Training la, of ooursa, an intagral part of all axtanaion wortc bat it aay also bs an 
important ooaponant in itaalf. Aotlva training porograanaa, usually in tha fora of short* 
tann ooura^ia, field viaita and praetloal danonstratioas, ara an iaportant pra requisite for 
ooBBunity foraatry. Tha oontant of suoh training prograaaas aay cover apaeific foraitiy 
aspects such as tha use and aaintananoa of hand tools, planting tsohniquaa, the trading of 
tree crops, ths use of appropriats foiling taohniquas and tha observation of safety ragul^ 
tiona. It may also ba oonoarnad with aora general subjaota such as hsalth, sgrioultxiral 
Inputs, ooiBSunity action, ate. 

In practloa aave ml of these alaaanta aay have \o ba used aiaoltanaously; it la tha 
right cosbination whieh will stamina tha affaetivanaae of the aztansloa and training 

aaasuraa. 

Tha oraation of an appropriate organisation at tbs village laval la of partioular 
iaportanea if duplioatlcm of extension efforts which aay lead to oonfusion among tha rural 
paopla is to ba avoided. Possible organisational stnieturas for axtansioa woiic oould bai 

• tha foraat adainiairation being raspoasibla and providing spsoiallsad parseansl, 
organising forest eoopara'Itivss and oollaborating dirsotly with the villages tad 
otbsr govamsBixt agsnolas giving taohnioal advice and support in aattars for whioh 
thay hanra taohnloaJ ocopataneat 

- tha agrioultural sanrleabalng raapoasibla and tha foraart satvioa providing 
taohnioal aupport and advice on request) 
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- a rural development eervioe beln^ reeponeible, relying on its own epecialiete 

in vairioue technical dieciplinee with coowainity foreatry ae part of a general rural 
extension prograosM} 

* voluntary and other noiwgovemment training and extension groups engaged in 
rural dsvsloinsnt activities 'being responsible or participating* 

Any such structure would have to be related cloaely to the organisation of the Iccal 
coommity; this will vary widely between countries so that any decisions on how extension 
programss are to be carried cut will rest with individual govemmente. 

Extension nethodst personnel and teaching material 

It is beyond the scope of this study to discusSf in detail, extension methods which 
have been used successfully. Appendix 6 provides references on this subject. It la true 
to say that little work has been done in rural forestry extension and it will therefore be 
nsoessairy to adapt general expenencea and techniques to the specific aspects of corsnunity 
forestry. 

Extension work end training of rural dwellers should take into account the experience 
and iimediate interest of the trainees. The starting point should be the assembling and 
analysis of traditional loiowledge and attitudee, and these should be related to the concepts 
and techniques to be introduced. The demonstration of lonediate and direct benefits result^ 
ing from the proposed measures should be a major teaching objective. The use of local 
langxiagea may be necessary. 

Training progratmtss will have to be organised for local comnunity leaders and 
interested fansers through the existing channels of the country's vocational training syster., 
supplemsntsd if necessary through additional ooursss; they can be taught the principles of 
cooBiunity forestry and, along with this, sons land nanageisent rules for improved crop produce 
tion. Arrangements should be made for the training of suitable youths from the villages 
where coenunity forestry is introduced. As an incentive, stipends could be given to int*r- 
sated applicants. 

Succeea or failure of a coaBmnity forestry prograime may often depend upen the pro- 
sence of eonpetent instructors. The creation of the neceeeary n’lmber of poets for such 
personnel, their selection and tradning, and continuous support to their activities are key 
elements for the iBiplementation of such progranaes. 

Particular attention should be paid to ensure that extension is entrusted to people 
who have a genuine motivation and Inclination for comnunity activitier and who are able to 
gain the confidence of the local people. In order to do thie they must avoid giving tne 
impression that their role is to impose forestry solution*'- on the comnuruty, but instead that 
it is to givs advics in rsaponae to ths coonunity's efforts to better itr sitxtfitioo. 

In most cases women are mainly concerned with the collection of fuelwood and wo^'.ld thus 
benefit greatly froo. conraunity forestry. In order to cosiminicate effectively with the con^ 
munity on improvement of wood use and supply, it nay well be necessary to have women 
foresters and field workers. 

There is considerable need to prepare and disseminate teaching material such as 
manuals, booklets and audicv>visual aids that can be easily used at all levels of the 
cosnunity. Textbooks to be used for functional literacy prograames should illustrate cor^ 
nrunity foreetxy aspects. Such material should be as simple as possible and its preparation 
should be guided by what is known on the perceptual capacities of rural people. The use of 
manuals and textbooks, sspecially in rural areas which often have a high rate of illiteracy, 
may be limited. Such material should therefore be designed mainly for the extension worker 
or forestry instructor who can make use of it in working directly with the villagers. 

The preparation of extension material for rural forestry needs to be coordinated 
within the various services involved in forestry, agriculture and rural developsent. 

Forestry extension unite could have spsoialists for its preparation, production and 
dissemination. 
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Education and trainxm; for technicianft and prcf 6 Beion<dg 

Changing the attitudes of people requires a broad understanding of rural dsvslopBsnt 
problems f as well as knowledge of specific technical and eoonoaic aspects, by those goverrw 
nent officials concerned with the elaboration and execution of coanunity forestry prt>- 
gratmes. Education, especially at the technical and professional level, can help in the 
creation or improvement of euch underetandiug. 

A review of the existing teaching prograBCoee of technical forestry schools and at 
university level indicates that coaparatively little attention has been given to rural 
forestry- problems. Forestry education prograaess, both for eerviag personnel and for new 
encrants, should therefore place greater emphasis on: 

- an insight into the eoci^economic probleiae of poor rural areas; 

- more effective ways of cocrrminlcation with rural populations and how to 
gain their confidence; 

• land-use under arid aj»l seni-arid conditions; 

- soil and water eonsexvation; 

- fuelwood production; 

- combined forestry and range loanagecncnt systeice. 

In addition, they ehould include basic notions of related subjects such as agronony, fruit 
tree arboriculture and animal husbandry. New professional and technical-level forestry 
progrannes need to be conceived to match emerging needs in the longer term. 

Sufficient experience has been accuiou'iated over the past ten years on aspects of 
community forestry to enable this subject to be introduced into teaching prograams. The 
curricula of forestry t;chQol 6 , both at the technical and professional levels, should be 
revised to include coamunity forestry and more general roorees in rural developatent as new 
Bubjeota. At the same time more suitable teaching >eaterial should be prepared focueeing 
attention on coonunity fereetry. This would help forestry students to look at social, 
economic and political probleon more objectively. The basis of recruitment of forestry 
Bohool inetructore and forest service personnel ehould be expanded to include people with 
eome experience in disciplines other than forestry, such as agronoB^, aooiology a^ 
anthropology. 

Similarly forestry and agricultural etudsnte should beoone mutually acquainted with 
each other's eubjsota. Interdiaoipllnary contacts with students of other faculties, in 
particular with eociologistc and anthropologists, nay be equally useful. It will also be of 
importance that training facilities for egricultural engineers and teohnioians as well as 
training programmee for rural erteneioniets incorporate certain forestry slenents in their 
curricula in order to convey to the students of these disciplines some basic knowledge about 
t!-e scope of forestry and ita role in fostering the well-being of rural people. 

As far Bs professional education prograiaBee are oonoemed staff and students from the 
univeraitiee could become more involved In ooflojunity forestry by having the opportunity to 
participate in eurveye and studies on ongoing projects, and to work in actual field oper^ 
tione, 80 that they beoosie more acquainted with the realty of rural life. This would be 
applicable both to foresxry and agricultural eohoole, the eetablishaent of Interdieoiplinary 
teams being particularly desirable. 

The effective proPMtion of coamunity forestry thus requires trained omnpowsr with 
quite different skills than those of traditional forestiy, and the establiahMBt of new 
areas of epecialisation within the forestry etmoture. To achieve results quiokly more must 
be done than simply restruoturing the eurrlcula for future geaeratloaui of foresters* Seas 
of ths additional expertise needed now oan be acquired by reorultlng into ferestiy people 
from other dleciplinea, sueh as the eooial eoiei^e, and 1 f Uiprcsriag the kaowledge of 
existing staff through oontinuing prograosee or postgraduate edueatlon* Where neoeamaryi 
opportunities for training staff overeeas throu^ fellowabipe ahould be used more readily* 
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In—rvic* iralnimt 

The reviling of teiohing progreanei of educetionil inititutione to Ineorpomte the 
ooooepti of oooounitj foreitrj ii likely to he i elow proceei end It will he eooe tine before 
new etaff trained in theie oonoepte heoone available. In the meantlne it will be Decenary 
to arrange iniervioe training prograosee for nerving foreetry penoonel to enable then to 
carry out their future role in the proaotion of foreitry with an integrated rural develop* 
aent apio^aeh. 

FYogTaflBMe for inaesviee trairdng ihould be arranged with great care and in cloee 
cooperation with the varioui niniitriei» developaent ageneiee and pereonnel froa other 
dieciplinee eo that full uie ie made of all the training and other faoilitlee which nay be 
available in the country. Short oouraee, vieite and eeninari ehould be organised and any 
forestry extension initruoton ihmild be given wide scope to spread their knowledge. 

Advice from farmer associations, labour unions, eto., should be sought and practical 
training earned out in typical areas which will Illustrate the technical, eoonomie and 
aceial aspecta, both poaltive and negative, of rural forestry dsvelojasnt prograenes. 
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PART III 

PROJECT SFECIPICJeriGirS 
ITOOmCTICW 


Thle part of the study attwipts to brin^ togothar factors which ars liksly to bs 
rslsvant to project spscificatlon. Many of ths proosdurss Involvad in woxtd&c tsohnical 
solutions ars not peculiar tc coniunity forestry (site olasslfication, sooio-soonoado sunrsji 
cto.), and where these are adequately covered hy standard naouals they are oaltted or Mrely 
allu^d to* Sioilarly there is little or no treataent of types of forest poroduotion that are 
already undertaken on a large scale by forest servicas (production of sawlogs« pulpwood, 
etc*). Nor has axvy atteapt been Bade to prescribe special aethods for the aanagieaent of coe^ 
Bunally owned woodland, thou^ this fom of ownership nay account for nany Billions of 
hectares which are in need of such attention. 


IDENTIFICATION OP NEEDS AND POSSIBULniES 


PROJECT AREA SURVEf 

The forestry problena of a conniunity can seldom be solved in isolation* The purpose 
of a project area survey is to ascertain the needs, probl«nB and possibilities of the ooi^ 
aninity a^ to determine what priorities the coonunity attaches to then* In nany instanesa 
it will only be when priority problems have been eolved that it will be possible to Bobilis# 
eoanunity support for forestry* 

Ths formulation of a project should therefore be based on tne available knowled^ of 
all the interrelated parameters — physical, biological and hunan — and should take into 
account the needs, etc*, and the priorities of the coentunlty* The investigation should oover 
the current eituation a^ the various future options and possible trends arising froa changes 
in land use, changes in the intensity of the use of the resources, the application of inputs 
for increased productivity, and the changing conditions and attitudes suoh as the purobasing 
capacity of the coosunity, narket conditions, etc* 

Because there are aany project survey nanuals, no attempt le made here to provide an 
exhaustive cheoto-list that Bsy be applicable for all types of project situations* However, 
Appendix 1 includes guidelines on ths Bost relevant topics to be oonsidsred in a project 
area survey. In praeties, the availability of reliable and adequate iafoimstion is usually 
a limiting factor, and tias, funds, qualified personnel, rapidly changing conditions, etc*, 
may iatpese constraints on data oolloction. However, this should not prevent project formaXs** 
tion; ths latter shotild proceed asking use of suoh information as can bs obtained with tbs 
resources availsbls* 

It is desirable to oonsidsr soall coonmitiss involving several hundred families, 
living in a physically very clearly dsfinad area suoh as a waterebed, a forest reserve, an 
irrigation district or a small adBinistrative unit oomprising a village or a group of 
villages* This territorial unit (taking Into account spatial intsrrelationabips, s*g*, 
Bigration, aariosting) should eonstituts ths study area in which an inventory of all rssouroas, 
pbjbloal and sooi»i>econaaio, should bs oonduotsd as a basis for sound soonomio planning* 

The depth of the inveetigation will vary in aooordaaoe with the records already arvail* 
able on the environment, its resources and their potential for produotion, and oa ths ooi^ 
■unity* Tbs information can be divided into three asia groupat 
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a) the phyaical and biolo^cal environment (cliaate, solla, vegetation, land uee, 
etc.? and the environnvental iinpacta of current and future hunwi activities, 
leading to a land capability claaeification; 

b) any existing forest and forest«-relatcd resources, use cf and needs for forest 
products and the market prospects for foreet products; 

c) the coanunity. both qxialitatlve (special systens, land tenure, etc.) and 
quantitative (demography, areas, production, etc.), including survey data from 
a large sample at farm and family levsl. 

The procedure to be adopted in conducting the survey in moat casee vill differ little 
from Btaodai^ patterns. It is necessary, however, to lay great atrese on the need for infer- 
mstioo to be collected, as much as possible, through mmbere of the coRxounity. The aim is 
to oonplament the technical, 'objective* view of the eituation with a picture of it as It 
is psrcsivsd by ths inhabitants. The process of collecting information and opinion will 
also be the beginning of the building of relationships of mutual trust and reapset between 
project eponsore and local people. As far as poeeible the survey should be carried out by 
those who are to aseiet or euperviae work, ao that enduring pereonal links may be formed. 

For most items in the survey reference should be made to standard handbooks. 

T'hree topics which relate apecifically to forestry at the cotmunlty level are treated in 
detail below: land-use planning, aeaessoent of local needs for wood and fuel, and assese- 

ment of existing or potenxial local or mai'ket deioand for other forest products and services. 

LANIMJSE PLAKNING 

If land is to be used efficiently on a pemauient basis, the distribution of uses 
must correspond with: 

- Its inherent capabilities, as dstemined throu^. the appraisal of soil, 
topography and climate; 

- its poBSibilitiss of improvement, throu^ reetora'.ion, conservation, 
irrigation, etc.; 

- other factors influezming the land>use pattern such as population pressure 
on lend resources, population relocation, land tenure, watershed protection, 
road infrastructure, distance to market, etc. 

The first step in land-use planning is the aoning of the project area into homo- 
geneous physical units. There are several types of land capability classification OMthods, 
ranging from quits subjsntivs empirical claasificationa based essentially on the current 
land use, to soei<^economic classifications which consider dynamic factors in addition to 
the physical paraiestera. Simple classifications based on those factors which have a major 
influence on plant productivity are the most appropxdate. The main factors to consider in 
this approach would bs the physical and chemical naturs of toil and ths limitations, hasards 
and attributsB of the various topographical features. Climate is likely to be important 
only if the range of altitudes ie great, end may be treated aa a function of topography. 

On. difficulty in thi. .pprovih ii th. «t)itrMy rating of pnraMt.ra. ClM.ifion- 
tion.2/ b.Md on the luid .yatMi. approMh, whioh idantify land foras and land pnttarna, 
conaidaring tha raourring oharactoraitio. of olinata, g.olo^, vagatation, aoila, land uaa 
and topography a. a Mhola, an a way to avoid thia arbitraiy rating. Anotbar way ia tha 
axMiaation of tha land, through a aoraaning proetaa, oonaidanng tha praa.no. of liniting 
phy.ioal factor*. 


j/ h.f.raao*. on th. noat oomob olaasifioation ayatMta ar. proridad in Appandix 6 . 


Copyrighted material 



- 33 - 


Potential land-uee claaaea should be restricted in nximber, and should be recorded on 
a map indicating the aeriee of \ieeSf ran^n^ from highly auitabla to highly uisuitabla* In 
practice the local inhabitants are unlikely to conform exactly to such a scbemS) ths olassl- 
fication nap serving rather as a pennanent basis for a negotiating process in which the 
limita of compromise are represented by the unsuitable uses indicated for each site class. 

The technical ideal would be to organise production in such a way as to obtain from each 
site class the most valuable product, without destroying or depleting the soil resources 
and without creating other environskental hazards in the area of influence (silting, floods, 
droughts, destruction of wildlife, etc.). Once the land-use pattern with its basic teehnl* 
cal and sociological considerations has been agreed upon, it ^ould be adhered to and not be 
altered at the whine of politicians or other people with local influence. 

In land-use planning, particular attention should be given to areas which are cui^ 
rently considered as land still available for cultivation, since on further examination, 
their quality may indicate taat they are not arable lands. On tbs other hand, lands which 
may be considered as noiwarable, might be made productive for agriculture with a higher level 
of technology. Conversely, low labour coste and shortage of land make it possible, on cez^ 
tain sites, to .errace steep slopes which would bs narginal in nsehanlzsd faming. The 
definition of arable land siaet take into account inherent fertility, responsiveness to 
management, the availability of the reqxiired technical and financial inputs, the possibility 
and the responsiveness of the coimujuty to adopt improved techniques, and the hazards which 
may result (e.g., structural deterioration of* the soil or pollution of Inland waters because 
of imbalanced application of fertilizers). 

Distance to the nearest village and accessibility will be essential faetors in 
decidir.g between various suitable usee and different intensities of cultivation and sianago- 
;nent. The areas in which forestry is the preferred use among suitable alternatives will 
often be there which are unworkable for agriculture, such as steep slopes, or areas remote 
from Bcttler^nts. Nevertheless, trees may be planted on arable land if the value of the 
tree crop exceeds that of alternative crops and if ths waiting period osn bs flnsncsd* 

Tree planting may also be envisaged for agricultural lands along roads, railroads, canals, 
bo^indaries, rivere and on the ridges of irrigated plots. Ths establisbnsnt of shsltsrbelts, 
the fixation of sand dunes and the protection of the quality of water resources should also 
be ensured whenever required. 

ESTIMATING I GCAL NEEDS FOP l/OOD AND RIEL 

All important component of the process of identification and diSign of projects 
intended to provide forest products required by the connunity rtust be asseeemsnt of the 
likely order of magnitude of the local need for these products. The starting point for such 
an assessment will be measurement or estimation of the quantities used at present * But it 
should also take into consideration how usage night chango,or could be changed, in the 
future . 

Fuelwoed 


The identification of fuelwood needs is likely to require information about four 
factors: 


- the quantities of fuelwood, and other fuels, being used at preset; 

- the scope for using wood fuel more efficiently, and so reducing fuel 
requireieentB : 

- the possible need to increase fuelwood usage, e.g., to improve avail- 
ability of cooked food; 

- the availability of fuelwood and of alternative fuels which oould bs 
subeiituted for fuelwood. 
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Current fuel xuta^ mej be laioim froo recent eurveye in the area. If not, then it 
suet be aeaeured. If the fuelwood used ia purchased then it may be poasible to assess the 
quantities involved sooewhere alon^ the distribution chain, i.e., by recording hoe such is 
sold by the fuelwood merchants, or how isany lorry loads, donkey loads, etc*, aie brought 
in for sale over a particular period, and how much wood theze is in such loads. In the 
■ore usual situation, where A;elwood is gathered rather than bought, it is unlikely that 
useful eatiaatee of \ise can be obtained except by direct measurement at the household level, 
by means of a sample survey. If the population to be axuveyed encompasses areas or groups 
whioh are likely to exhibit markedly different usage patterns (hill and valley locations, 
groups with different income levele, etc*), then a stratified sample rarvey should be 
designed which will allow these differences to be identified, azid taken into account. 

Weighing is likely to be the cost accurate form of measurement of fuelwood, but care 
must be taken to record the type of wood, and whether it is green or dry, in order to be 
able to translate this wei^t information into equivalent volumes of standing wood. In 
moat areas fuelwood use vaz^es markedly with the season: in mountains more is needed in 

the cold season than the hot season, in the tropics less tends to be used in the wet season 
than ths dry, etc. The measurements of ussge must therefore be repeated at sufficient 
Intervals to establish the nature am magnitude of this seasonal fluctuation, in order to 
arz*ive at a realietic estimate for the year as a whole. 

The survey should also incorporate measuiements or estimatee of such other informs 
tion as will be needed in assessing future change azvi alternative solutions to the fuel 
req'airement* Such infomstion might include some or all of the following: 

- what other fuels are used, and in what quantitieo; 

- to what extent is the fuelwood used for cooking, beating, and other uses; 

- is the fuelwood used in an open fire or a stove; 

- is the fuelwood burnt green or dry; 

- IS there evidence of increasing fuelwood scarcity: rising prices, more 

hours per day spent on gathering -^t, etc*; 

- is fuelwood gathered for sale as well as for own use; if so, how much «nd what 
incocse does it generate? 

A fuelwood survey of this kind could well be carried out in conjunction with a 
household budget survey. As should be the case with all such surveys, its actual form and 
dimsnsions need to be cozwistent with the importance of 'fuelwood to the comunity. If it 
is going to be possible to pi^ide ample fuelwood supplies with little difficxilty, then 
rou^ estimates of the quantities needed will probably suffice. On the otlxer hand, if there 
are severe oonstrainte on the developnent uf fuelwood supplies, such as acute shortage of 
land for tree grox^nr, then the situation is likely to have to be studied in scoae depth* 

The survey should therefore be pirecedsd by a preliminary assessment to establish ths dims»> 
Sion of the problem, the type of information needed, and the factors that should be taken 
into accoxuit in dcsignizig and carrying out the survey* 

In assessing how much fuelwood the comvunity is likely to need in the future, it 
is important to oonsidsr whsthsr requirements per household ooxdd be reduced. fUelwood is 
traditionally ussd very Inefficiently and most of the heat is wasted. If it oouid be used 
more efficiently, a given level of requiretsent for heat, for cooking and warmth, could be 
achieved from substantially less quantities of fuelwood, or of other fuels* To reduce fuel 
requirements, the important points are: 

- the wood or charcoal must be dry and the stove for burning the f^iel must be 
correctly designed; this is especially important for wood* 

open wood fires should bs avoided; they are very inefficient; 

- coo]fd.ng utensils should be closed, especially xdxeo food ia prepared by 
boiling and the use of pressure cookeze makes for great savings in fuel; 

o fuel used in colder climates may be indirectly reduced by improved 
housing to reduce draughts. and heat loss through walls, floor and roof, 
etc*, azul by better clothing* 
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At the same time, it is necessary to reco^ize that in situations where Aielwood is 
already scarce, current usa^ ma^* be below what is needed or desirable to oaintain adequate 
levels of warmth or to provide sufficient cooked food. In these circumstances, if the 
neceesaiy improvements cannot be effected by improving the efficiency of fuel use, an iiw 
crease in supplies per household might have to be planned for. 

In assessing what share of the cofirmmity'e fuel requirements might be met from 
fuelwood in the future, the following points should be kept in mind: 

1) Use of connercial fuels will depend in the firet place upon their 

availability: the existence of a distribution network which makes 

them available within the conrmnity. However, even where they are 
available, they will be used only where the population is able to 
afford the costs. Because of the cash outlays required for stoves, 
installation, etc., these fuels may not be a viable option for the 
rural poor. 

2 ) Charcoal can be made frm) any woody material but dense charcoal 
which can be transported and handled easily requires wood of medium 
to high density. Because of the need to dry wood before carbonizing, 
charcoal production is more successful in low humidity climates. 

Charcoal is favoured as a fuel over wood because it cannot deteriorate 
in storage, is convenient to use, produces no smoke or xar and r^ 
quires a simple stove. Its combustion efficiency considered at this 
point is usually higher than wood. However, there ia a great loss in 
the carbonization of the wood to produce charcoal. Thus, use of wood 
for fuel as an alternative to charcoal should always be seriously con- 
sidered. An important factor in the choice between fuelwood and 
charcoal is that the latter can be transported economically over longer 
diBtancea« It could be possible, therefore, to draw supplies of wood 
fuel in the fom of charcoal from wood sources too far away to supply 
fuelwood economically. 

3) Agricultural residues and animal dung are direct substitutes for fuel~ 
wood, cooDonly used either when fuelwood is in short supply or seasonally 
when the residues are widely available. A factor to be taken into 
account in aeeeasing the balance between these fuels and fuelwood ia the 
possible alternative value of the residues and dung in maintaining the 
fertility and structure of the soil. Increasing fuelwood suppliSs could 
be desirable to avoid the loss of agricultural productivity that divert 
Sion of these organic residues to fuel would bring about. 

d) Biogasi float ion convez*ts agricultural residues and dung to a gu fuel, 
methane, through anaerobic fermentation, while the plant nutrient value 
of the organic material 'is retained in the residues, which can thus be 
used as a fertilizer. It is, therefore, an alternative to be considered 
where fuelwood is in short supply, leading to an undesirable diversion 
of residues and dung to fuel use. Fsetors that could influence the 
choice between biogae and fuelwood are: cost of the plant and associated 

equipment to store and use the gas, a minimum size more suitable for cooh* 
munity than household use, the need for assured supplies of water, and 
the technical )oiowledge required to maintain a uniform temperature. 

The appropriate solution in a given situation could well involve several eleaente. 

It is important to bear in mind that a eituation of fuelwood ecarcity might be as signifi* 
cantlj, and as quickly, alleviated by reducing demand, in one or more of the ways outlinsd, 
as by embarking on an afforestation prograjme to increase supply. 


Copyrighted material 



36 - 


Poles and timber 


In assessing local needs for poles or for sawn or hewn tiober, where these are used 
as building materials in the connunity, a similar investigation to that outlined for fuel* 
wood will usually be necessary. 

As in the case of fdelwood, it will be important to talce into account likely future 
changes in xisage. For ejca...pleT in £ast Africa a common early stage in the process of ui>- 
grading rural housing as incomes rise is the substitution of corrugated iron roofing for 
thatched roofing. To provide a proper base for corrugated iron it is desirable to use sawn 
timber members for the roof structxire instead of poles. Therefore this trend in housing 
development is accompanied by a faster growth in needs for sawn timber than for poles. 

Where a need for sawn timber is foreseen, the investigation should be broadened to 
cover an assessment of how sawn timber could best be produced locally from roundwood. This 
could be by handsawing, which is simple and inexpensive. Alternatively it might be possible 
to establish a small sawmill, or at least a powered saw, within the community. Details of 
types of equipment which might be suitable are given in Appendix 5* 

ID'IITimNC <miEH FCfiEST PRODUCTS 

There remain to be considered the many forest products, other than wood, which are 
in the forests and which may or may not be utilized by the local comoninity. If forestry is 
to provide the maxioium benefit to the connunity, it is important that the people should be 
encouraged and assisted to make the widest possible use of the available products, and made 
aware of others which might be introduced if the environment ie suitable and markets are 
available. 

Table 3 susmarises some forest products, the species which produce them and the 
benefits they provide, while Appendix 3 gives examples of a wider range of species and pr^ 
ducts with some notes on their distribution, production and uses. The products are grouped 
in three categories Indicating in what ways they are likely to be relevant to rural coamunity 
needs: provision of food, income generation and increased land productivity. 

Provision of food 


The role of forests In providing food for the rural community either directly in the 
form of seeds and nuts, fruits, shoots and leaves which can be eaten raw or cooked, or 
indirectly as fodder for livestock, or by providing environmental conditions suitable for 
wildlife and fish, is well known. In planning a project, the extent to which the coonunity 
has drawn on these food sources in the past would need to be evaluated and the following 
factors would require consideration: 

- the abundance and frequency of the tree species yielding edible products; 

* the origin of the tree, whether natural or planted; 

- the period of the year when the product is available and moat abundant 

(This may be of particular importance if it coincides with the beginning 
of the normal cultivation cycle or with adverse climatic conditions when 
food reserves may be low. If the product is sold as a cash crop, the se»> 

Bonal price fluctuations and the reason for these should be established); 

- the traditional rights of usage observed within the coonunity. 

The impact of these 'secondary food sources' on the stability of the coorrunity should 
also be assessed. The presence of stable communities practising shifting cultivation may 
be partly explained by the fact that they preserve trees which provide food in the course of 
their usual slash and bum practice. 
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TABLE 3 

SCHE OTHE« PCPE3T ffiODUCTS AKD THE BSWOTTS 7KET PROVIDE 


Nature of 

Type of product 

Tine lapse between 

Life epan 

Kind of benefite 

product 

or species 

plantins and 
harveatinff 

benefit 

Wain 

Secondary 

Food 

Nuts - cashew, 
chestnut, Maca- 
damia. Pistaohia 

Short to nedluB) 

Very long if 
protected 

Nut 

^elwood, poles, 
shade, fodder 


Nuts - brazil , 
pine, hazel, 
Canariun 

Nedlus 


Mood, fuel- 
wood, ahade 

Nut 


Fruits - jakfrult, 
man^, Durio. 
GarciniSi Ficus. 
TsAarindus 

Kediua 


Fruit 

Wood, shade, 
fodder 


Pain 

Hediua if 
cultivated 

Very long for 
fruit and oil 

Fruit, oil, 
edible heart 

Leaves for fuel and 
roof mg 


Fun^ 

Short 

Renewable 
source if 
cultivated 

Muahroosi 






Meat and fieh 





protected and 
managed 


Fodder 

Acacia. Prosopis. 
Albltla 

Short 

Madiun 

Fodder 

Poles, fuelwood, 
bee forage 

Forest 
product • 
providing 
enplo^nnont 
or cash 

BnJtiboo 

(also crop divei^ 
slfication) 

Very short 

Renewable by 
planting and 
good manago- 
Bient 

Raw Material 
for indus- 
tries, handi- 
crafts, han^ 
•ada paper 

Shoots for food, 
forage 


Resin tapping 

Nediun to lon^ 

Sufficiently long £>nployiDent 
If resourcoe 
newod after tii^ 
ber exploitation 

Further eaployment 
if roam and tur- 
pantins industry 
follows 


Tasar silk 

Short 

Porover if vag^ 
tation protected 

ZnoosM by 

harveeting 

silk 

Fuelwood, esiplo^ 
■ent if silk indu»> 
try follows 


Acacia senesal 
(also crop 
dlTsrsifi cation) 

Short 

Ranswablo by 
planting and 
good oanagenent 

Oua arsbio 

Fodder, fuelwood, 
polos, soil 
iMproreoMat 


Msdicinal and othsr 
soonoaio plants 

Short if 
planted 

Vary long if 
protected 

Inooos and 
snployMat 

iBpaet on health 
(■edioinal) 

Forest pro- All species which 
duets which provide bee forage 
ioerease as well as wood, 

land produ^ nuts or fruits 
tivity by 
diverslfloi^ 

tiOB 



Incooe and 
saiploy«ent , 
honey 

Isipaot on nutrition 


Thsa oleosa 

NsdiuA 

Very long 

Oil, .oiloake 
for anlaal 

feed 

Boo forage, wood 
for haadioi«fta 


'!b» Aiut products MatioMd stoovo «r« oxsaplos oaly. 
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Any pTogmeat for coenunity forestry should tber«for« take into account: 

. the food habits of the local people and their preferences! 

- the conservation and developnent of all trees which yield edible products; 

- the planting and mana^ment of fodder species; 

- ensuring suitable environnental conditions for fish and wildlife. 
incocie reneratioD 

The natural resources available to the coamunity might be able to support produetion 
of saleable outputs thereby providing cash incoae which will contribute to greater food 
security and a better standard of living. Some examples of such aotivities are: 

- resin tapping of sone pine and dipterocarp species which can lead to a local 
industry for the production of turpentine and roein; 

- gum cultivation in combination with foodcrops and fUelwood products; 

* use of natural shrub species for tasar silk culture which can lead to a 
local ind\istry in silk handicrafts; 

- beskssping to take advantage of the nectar and pollen yield of plants to 
provide honey and beeswax. 

Several nor^wood products have great economic luportance and can provide a fair ehare 
cf the farmer's incocoe. Gum arable in the Kordofan Province of Sudan is a good example, not 
only providing coneiderable income to the farmere but aleo having a eignifloant impact on 
the national economy through its export earnings. Anacardium occidentals le anotner cash 
crop very euitable at the farmer or comnunity level. The export proepecte for the caahew 
nut are good with increasing markete in developed countries and also increasing world prices 
for both the nut and the oil. Other examples are palm hearts and bamboo shoot which already 
have an international market and for which, at present, the demand in developed western 
countries is greater than the supply. 

In estimating the potential which could be created by this type of activity, eonsi> 
deration would need to be given to the manpower available and tdiether it would be full-time 
or seasonal, the resources available for each type of activity envisaged, the potential for 
the development of the resource and the availability of markete for the sale of the product. 

If the activity selected depends on existing resources it will be eseential to ensure 
proper management for maximum and long^lasting benefit. If new resources have to bs 
developed, quick establishment providing a nininum time lag from planting to resource use 
would be dsrirable. 

Increased lend productivity 

Tne needs for food, employment and income can best be met from rssouroes which ean 
provide a range of uses thereby increasing land productivity. Some examples of such multi* 
purpose spscise are the many plants which produce nectar and pollen for honey produotion; 
bamboo, i^ich is used as a simple building material, for handicrafts, for fodder, for the 
production of handmade paper and to provide shoots for human consumprtion; and such spsciss 
^ i^namal and Thsa oleosa which have a wide range of uses (Appsn^x 3)* Other 

examples of Bultipurposs spsciss, of «diich there are max^, are given in Appendix 3. Rural 
ooOBUBitiss oould benefit oonsiderably by the introduction of such species if they do not 
occur naturally axui if conditions permit. 

DISTRIBUTION AITD KARKETHW 

Many of the products that have been disousasd are it«ss that oould or would be 
duoed partly or wholly for sale rather than for looal consumption within the ooimminity. 
There will be many situations where even fuslwood or other wood products might also bs 
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produced for sale. It ie very important that if the wnall producer is to be encoura^d to 
en^a^ in such production he be aesured that he will be able to market the product| and maz^ 
ket it at a profit. 

A number of Iseues arise in this respect. The first is the need to be able to identi- 
fy markets, to be able to match markets to the ran^ of products that the farcer mi^t 
produce and be able to assess the likely financial profitability to the producer throiz^ 
analysis of the value in the marketplace and the costa of producing the goods and placing 
them in the market. In short, the forest service, or whichever agency is encouraging new 
or expanded production, must base this on sound market intelligence. As so«m of the crops 
likely to be grown in community forestry projects have a lengthy production period, it may 
be necessary to aseeea what is likely to happen in the mai^oet sobm years ahead. 

A second factor is the need to ensure that the producer benefits to the fullest 
extent possible. All too often, a disproportionately large part of the market value accrues 
to intemedlarles. The latter alec tend to encourage the producer in negative practices: 
for example, encouraging production of conniercial products at the expense of essential pr^ 
tective practices. 

One solution to this problem can be to encourage and assist cooperatives and other 
forms of producer grouping (see pages 22 — 23 )• It is to be noted that cooperatives, to be 
effective, usually need to be vertically integrated through to the marketing stage, and the 
najcireuffl benefits will often only be achieved if they also engage in processing. Altsma*. 
tively the forestry authority or a state forest corporation might undertake the marketing 
of their production on behalf of small producers. However, to be effective and efficient 
this calls for commercial auid management ekills which a forest authority may not possess. 

One way of overcoming this could be for the authority to set up a joint enterprise with 
industry for this purpose. 

A related issue is that of ensuring stability of prices inordarto avoid fluctuations 
in the income of the producer. Price controls, price conmissions and buffer stocks are 
devices which mig^t be appropriate in particular situations. However, with a few notable 
examples such as gum arabic in Sudan, the proportion of the production of a com&odity which 
is generated through conwunity forestry projects is seldom likely to be so large as to 
warrant a separate price control mechanism, and price stabilisation measures would normally 
have to take place as a part of the machinery for etabilisation of prices of agricultujral 
products in general. 

Other distribution and marketing issues include availability of credit, which has 
been discussed on page 23» and access to mazIcetB. Coenunity forestry projects often involve 
populations in remote areas which lack even physical access to markets* The forest authority 
may have to accept the responsibility to provide such access through the building or 
grading of feeder roads to link the comminity with the .existing transport network. 

OiVIFONKliM AL AGPBCTS OF FORESTRY 

The following sections consider the services rendered by forestry which are fr^ 
quently Insufficiently known to the local population, and comprise such benefits as erosion 
control, soil conservation, watershed protection, stream flow regulation, dune fixation and 
local modification of wind, temperature and humidity. These are ismense topics of enomous 
eosiplexity, the treatment of which is covered by nusierouB publications some of which art 
listed in Appendix 6. Of particular relevance are two papere (PAO 1977 (a)(P) and 
PAO 1977 (b)(P». p I \ /\ / 

Erosion control, soil cpneervation and land reoi«»wetion 

In areas with a high erosion haxard, because of the type of soil, steep slopes or 
because of the distribution and intensity of rainfall, both the establishment of animal 
and permanent crops and the establishment of tree plantations require the adoption of 
suitable conservation techniques. On very steep slopes, where intensive oomservatlon 
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faming techniques, including bench terraoee, cannot be eetabliehed, only perennial plant 
cover can ensure protection. Rural cosanunitieB are only likely to undertake protective 
measures if they see disadvantages to themselves in failing to do so (for example where 
torrents from above deposit debris on arable land), or when they anticipate benefits in 
the form of production. Incentives, such as subsidies or soft credit, tn^ be necessary for 
the introduction of conservation practicee in most cases. 

In the protection of public facilities, the involvement of the conmunity should be 
encouraged b\it the total economic burden should be the responsibility of the government. 

Such would be the case with mountain roads which are affected by landslides and gully 
erosion, the prevention of silting in canals and reservoirs, and the protection of human 
settloDsnts against floods through river training* 

Land reelsmation and erosion control scb«D)«s may secure unemployed or underemployed 
people with a regular inocas during the periods in which agricultural or forestry activities 
cannot provide full smploymsnta Sons of the possibilities to be considered are sand dune 
fixation, establishment of ahslterbelte, road protection, desiccation of swamps and reclama- 
tion in arid xomss, saline soils, latsritio plains or badly eroded areae* 

LTfects on local climate and hydrology 

*lrees affect the climate in their vicinity by reducing wind speeds at ground level, 
and by shading the ground, which causes heating to be raised to canopy level, iniere forest 
maintains a deep soil that othen/ise would be unexploited by roots or eroded away, the 
resulting retention of water for local evaporation makes for lower temperature and hi^er 
relative humidity than would prevail if the forest was absent. Shade and shelter have been 
laiown and appreciated from tine inmeocrial , but some of the effects on the cycles of water 
and energy are only now beginning to be realized, ‘^ven by specialists. Villagers are 
unlikely to wish to plant trees only for their climatic effects, but these may constitute 
a useful subsidiary argument. 

Amenity sapects 

Hsstoration of an area to scenic beauty will contribute, in addition to the peychol<^ 
gical, esthetic and physical benefits on the coenunity involved, to loaking it more attra^ 
tive to tourists throxigh the improvement of landscapes and the establishment of recreiH> 
tional possibilities. The implementation of recreational facilities will provide addi- 
tional employment and cash income to the local comnunity. A pleasing landscape, in the 
place of eroded slopes and a wildlif^dspleted habitat, will certainly give the conmunity 
an outlook that will be very different from the attitude of resignation, poverty and 
disease that is characteristic of cocmunitles t^ere the natural resources have been misused 
and abused. 

Tree plantations may also be established in waste and sewage disposal areas, thus 
making better use of the land, preventing wincW and wate]>-bome diseases from affecting 
neighbouring areas and promoting the recycling of water and nutrients. 

Wildlife wsnsgsDftsnt 

Wildlife osn also oontributs to the dsvslopnsnt of local oonunitiss, either by 
providing food or other products or by becoming a source of attraction for tourists and 
for gamehuntsrs. Croeodil^rsaring in village pens end the management of deer for the 
production of antlers are two of the many possibilities which are discussed in more detail 
in Appendix 3* 
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PRODUCTION AND MANAG31J2r: STSTiMS 


IlflRODUCTIOt^ 

To eatisfy existing and potential needs, once these have been identified, production 
eysteme must be set up. These vill rarely be as simple as the eystene of classical silvi^ 
culture if the associated products mentioned previously are to be integrated into them. 

;fhere the need for land for food production is very great, forestry may only be acceptable 
if it is combined with agriculture or grazing in an integrated system. 

It is convenient to treat the many possible coRft>inations of productive ayateras under 
a few main headings, comparable with the silvicultural systems of classical large-scale 
forestry. There le a problem of terminology, several terms bsing used in Boa>e cases for a 
single system and a single term in others for several. For example, 'agri-silviculture' is 
Botnetimes used to mean any combination of annual crops with trees and somstimes to mean the 
particular method of plantation toown as 'taungya* (i.e., planting of forest trees by farmers 
who are paid partly or wholly by being allowed to grow foodcrops between ihe trees in the 
initial years). More recently the term 'agrc^forestry' has been introduced to signify any 
system that includes both tree cultivation and food production. In the present document an 
attempt Is made to use terms that are precise and unambiguous and that lend themselves to 
translation. 

All the systems described below have in coimon the feature of yielding products that 
C3U1 either be directly consumed or easily harvested and marketed by the local comnunity. 

At one extreme (small-scale forestry or 'village woodlota') this result is assured simply 
by scaling-down and adapting classical silviculture. At the other extreme stand complicated 
syeiems that combine two or more simultaneous or consecutive productive sub-systems. 

The main categories are as follows: 

- multiple-product forestry, 

- onall-scale forestry (villige woodlots), 

- arboriculture (tree farming), 

- agnsilviculture, 

- silvi pasture. 

This stu^ has taken into account tlie experiences of 16 pro^>ecta, which are suanMtrised 
in Appendix Twelve of these were examined in detail in the Desk Study presented at the 

Second Expert Consultation in June 1977 and six ^cre individually tested as case studies by 
participants in that meeting. 

Fourteen of the pro.iects fell into the category of 'small-scale', two into agrlsil- 
vicultural/taungya, one arbori cultural and one into silvi pastoral. The major objectives 
of the projects were as follows: 

1 pulpwood production 

1 gun arabic production 

2 fodder production 

5 fuelwood production 

9 timber, poles and fuelwood production. 

Eight of the projects were strongly motivated by environmental protsotion and 
improvement, five by social considerations and one envisaged integrated nulti-pcroduot 
forestry. 


l/ Two of the projects have been suimarised jointly. 
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w;:tipl£-prciiuct forestry 

This term is used to cover all caises in which & forest ecosysteos le made to yield 
other material products in addition to wood (but net including annual crops, fora^ for 
forest ^azin^:, nor such products as water that would be produced under auiy system). At one 
ertrstse this may mean no extra management provisions other than perhaps facilitating access, 
as with honey production amongst suoalypts. At the other extreme complex manipulation of 
the ecosystem may be necessary. In between lie a range of possibilities in which the 
forester treats the requirements of subsidiary production as constraints on silviculture. 

Kulti pie-product systems are particularly indicated wheie the local inhabitants are 
ferest ooossunities with a tradition of obtaining a variety of products from the forest, and 
where past management has aimed exclusively at timber production to the detriment of the 
people's livelihood. In the case of plantation forestry it seems likely that only the 
simplest provision of secondary products can be catered for, at least in the first rotation. 

31ALUSCAIE FCXvESTRY ('VULACE VIOODLOTS*) 

This 18 silviculture on the scale dictated by local demand for forest products and 
local availability of suitable land. There is a single main product, normally firewood, 
and the techniques of cultivation are simple. Skilled advice is likely to be necessary only 
on establishment and harvesting. The lose of the land for other uses will be felt during 
the more or leas lengthy period before production starts, and some form of compensation ia 
called for. Because of its simplicity this aytem is the moat aultable for peoplee with little 
tradition of cultivation, notably the grazing comcnunities of relatively arid lands, and for 
fanning conminities that rely on a single naiiwcrop plant, 

.in importon* eub-claee is constituted by line or group plantations, in which the trees 
are dispersed in small groups or lines wherever suitable patches or bands of land are avail- 
able. The purpose may be to provide wood or shelter or both. Management of a set of such 
groups as a single wood-production unit is clearly more difficult than the case of a single 
block, and protection of the young trees against damage requires greater awareness and 
discipline. This type of plantation is therefore suitable for coczBunitiee with a strong 
tradition of cultivation and crop protection. 

It 18 also convenient to treat under this heading the intensive plantation of fast- 
growing trees for wood production by private owners, though this category merges into that 
of arboriculture (see below). Quick-growing species such as Gmelina arborea and Albizia 
falcataria can be regarded an cash crope. A plantation of Gmelina after 8 yeare can yield 
200 raJ/ha which may give a return which is as much as the return from several 
agricultural crops. The adaitional advantages are threefold; (i) earnings be:ocic regular, 
(ii) cropping may continue for a long time under a coppicing system, and (iii) soil ferti- 
lity IB maintained. 

Other cases of trees as cash crops using Casuarina spp. on sand dunes, various 
species of bamboo, or cashew ( Anocardium occident^l'e' )','^ciui be found in many countriee. 

ARBORICULTURE 

This term is used to signify the intensive cultivation of trees individually or in 
small groups or orchards for whatever purpose. V Arboriculture le a bone of contention 
between foresters and agriculturists. >'0iere the crop is edible the latter have usually 
succseded in taking charge, though there are taany cases of forest services planting fruit 
or nut trses, particularly if there is novelty (for example, carob trees). iOiere the crop 
IS not food, the allocation to foresters or agriculturists has been arbitrary. For example 
the former has kept cork oak while the latter has had rubber. 


yj The Ehglis^ language usage in industrialized countries, restricting the sense to the 
tending of ornamental trees, often in an urban context, is derived from this original 
meaning. 
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Hulee for allocation do not seem to be possible or useful. Foresters should adopt 
a pra^atic approach and be ready to help to introduce or improve arboriculture wherever 
no one else is acting. All the trees of agriculture initially came out of the forest, and 
if the forester can get promising new species out into fields and orchards he should do so. 

Arboriculture is skilled work and is unlikely to be successfully undertaken except 
by fanning cr forest coranunities with a tradition of planting, grafting, pruning and tending 
trees. 

AGRisiivrajirjRs 

Genera! 


This term is used here to cover all systems in which land is used to produce both 
forest trees and agricultural crops, either sirnultaneously or alternately. •'Otere the 
agricultural component comprises food trees this category merges into multiple-product 
forestry, the distinction depending on the ownership and the intensity of cultivation. 

Their complexity makes these s^/Btema fragile, and they tend to simplify themselves either 
into plain agriculture or to plain forestry. And for the same reason they are more likely 
to succeed with conmunitiee that have a tradition of cultivating both trees and annual crops. 
Several major systems may be distinguished. 

Agriculture with tree fallow 

This is simply an improved version of that most ancient system, shifting cultivation, 
the trees of the fallow being valuable species, planted or sown instead of being allowed to 
spring up spontaneously. As with the shifting cultivation, the problem is that increasing 
demand for food may lead to the fallow period being shortened or eliminated ailtogether. The 
solution, to be adopted wherever the forest fallow is necessary for the maintenance of the 
Soil, is to increase the productivity of one or other or both phases and to inform the farmer 
of the hazards of soil degradation. This ayctem is roost likely to be appropriate for forest 
coisiiunities but where a particularly valuable foreet product is available it T4ty also be 
propoeed to farming comoiunities. In eouthem Iraq a system Is practised which can be counted 
in this category: tamarlx trees are planted on land which was once used for growing vege- 
tables and was later abandoned after the well water had become very saline. 

Agricultural afforestation 

This system consists of intercropping a forest plantation with agricultural crops in 
the initial years, until the canopy of the forest trees closes. In principle this system 
may be used on any suitable land, irrespective of ownership, and with labour provided by 
paid workers. In practice, however, it has been used mainly as a method of afforesting 
publicly owned land, using the labour of land-hungry farmers who are paid wholly or partly 
by being given the use of the land: this is the well-known taungya system, first used in 

Burma in 18S6 and since adopted in various forms in many countries. It is important to note 
that taungya ie only one possible method of agricultural afforestation. This system should 
not be used in hilly aui^as with eteep slopes, unless special management is introduced. 

It ie logical to assume that if agricultural crops are to be grown in conjunction 
with foreet crope, and if forestry is to be the dominant land use from the inception of the 
plantation, the tree species that are used should preferably be chosen because they display 
silvicultural characteristics that would permit them to compete effectively with the agri- 
cultural crops, namely: 

- they should be fast-growing light demanders so that they may quickly 
over-top the foodcropa; 

— they should either be capable of closing canopy early or should be 
capable of being planted at close spaoeiiieDts to allow early crown 
closure; 
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- their root ayotem chouid not be auperficiai thus rnakin,^ thtnx liubie to root 
daraa^ from the cultivators; 

- they should have the overall ability to inthstand short p^riode of cowpoti- 
tion for li^t, water and nutrients. 

By the same token, the a^tcultural crops should also posaesR certain features: 

- they ou^ht not to cast too much shade; 

- they should not be climbers unless the farmers provide supporting 
sticks for climbing plants; 

- their nutrient requirements should not be such that they rapidly 
exhaust the soil; 

- if rhiiomes, they should not have the propensity to spread rapidly; 

> their period of gestation, and continued production, should not be so 
long that competition from them is prolonged. 

If possible, the ag;ricultural crops should also display certain qualities, advant^ 
geous to the tree crop, such as those of soil improve ent (through the fixation of nitrogen, 
for exjunplc) and water conservation. 

These general propositions are based on the assumption that the main goal is to 
establish a tree crop as soon as possible. However, because of socio^econosuc reasons, it 
0iay be desirable to assist the faxroer as long as possible, tusking a compromise between the 
agricultural and the forestry objectives. In such cases the tree species should be amenable 
to early wide spaceinent, should possibly poeseas self^pnming properties, should not cast 
a dense shade and should themselves be tolerant of sid^shade, if not full overhead shade, 
in the early stages. (King, 1968 (S)). 

The eystem begins with the clear-felling and burning of either the renuanp of a 
recently exploited forest or of the eecondary growth. However, some valuable tree species 
may be narked for retention, as is done in some parts of Sierra Leone. In most cases the 
first agricultural crops are planted befoi^ the tree crop, but they aay be planted after the 
tree crop, or Bimultaneously. The actual time of planting of both types of crops is regu- 
lated by the rainfall regime of the area concerned. Where agricultural planting precedes 
forest planting the objectives are to provide an incentive to the farmer to clear the land, 
to give the farmer a period of use during which he is not burdened by the necessity of 
caring for the forest crop, and to ensure that the land is properly cleared before the 
forest crop is introduced. But it is also true that when the two crops are planted sinul- 
taneously or the agricultural crop is planted first, the trees will receive an initial 
boost in growth from the burnt vegetable matter and the farmer will b* more careful in hie 
tending of the trees when hie own crops are giving returns, since hie interest in the tree 
crop will be related to the yields of his agricultural crops. 

k few examples of particular agricultural afforestation syeteme are given in 
Appendix 4 , together with a list of agricultural crops most comnonly grown in the 
graphic regions where taungya is most frequently practised. 

Perennial crops under forestry 

In many countries the cultivation of tree crops or other perennial crops other than 
timber species are proscribed in forest reserves for various reasons: they euppresa the 

forest crops; they encourage the farmers to stay on after the forest trees have grown up; 
they compete with the forest speciss for water, nutrients and crown space; in the event ox 
forest trees being found to be hosts for pests which attatck tbs agricultural crops, there 
will be irresistible pressure on the Forest Service to destroy the timber crop; and they 
aay lead to claims for ownership or rights and other claims against the Forest Service. 

The agricultural tree species which are sonetines grown with forest epecies include cocoa, 
coffee, oil palm, citrus, papaya, rubber and tea. 
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This term covers systems in which controlled ^arin^ of forest vegetation takes place 
during part of the rotation. It does not extend to destructive overgrazing such as is 
currently practised in large areas of the world*s forests. Nor does it include the growing 
of fodder crops that are harvested and fed to stalled ar.imale: this is classified ae agri- 

silviculture even though animal husbandry is involved, since only plant production takes 
place in the forest. The transition from unraanaged grazing to silvipaisture is one of the 
most difficiilt tasks facing rural authorities in grazing coomunities, but the only altem»> 
tive is to watch further losses of biological capital. The principle considerations which 
must be the basis for all grazing nanagement prograonee are the following: 

Proper intensity of use - Plants thrive when the degree of use is moderate, 

Baougfa of the herbage and browse production suet be left to permit the 
plants to keep their food fau:tory productive and to provide for ground 
cover, and the return of organic matter to the eoil. A general entimate 
is to utilize 30 percent and leave ^ percent. 

Proper season of use - Grazing during rapid periods of growth is especially 
damaging* The most critical period is soon after growth starts on a given 
range and the animals niust be kept off at this time. 

Unifona livestock use over the range - Livestock tends to use some areas more 
heavily t^an others especiaTly near water, along level bottomlands, ridges 
and certain range sitea. To attain uniform livestock use would require well- 
planned water development, establishment of division fences and construction 
of trails in rough and bush country. Salt may also be used to some extent 
to attract livestock to areas which would otherwise be little used. Assigi^ 

Ing the clase of stock to any given locality according to forage preferences 
of the animals ie also very important. Goats for example can do well on 
leaves and twigs of brush and dwarf timber species. Horses need grass. Sheep 
sometimes do well on weeds. Cattle will take a certain amount of browse from 
brush species in addition to grass which they prefer. 

periodic rest from grazing - feaz>-long use of ranges places the range plants 
at a tremendous disadvantage since they have little opportunity to make root 
growth, replenish carbohydrate reserves, initiate new shoot or to meet a 
combination of these growth requirements which could not be met under a yeax^ 
long grazing period Rest during any part of the year is therefore important 
but it is especially essential during early stages of growth. Many systems 
of deferred and rotation grazing have been developed to permit the plants to 
rest during part of the year. Hcarever, any successful system must fit the 
local conditions if it is to be of any value. 

Good livestock husbandry - A correct grazing management programoM should 
not be an end in itself* Any grazing mainageiDent prograone should aim at 
increasing neat production. This requirea that special consideration be 
given to the improvement of the methods of herding, removal of marketsble 
stock, to avoid shrinkage in weight, to improveraeiit of the strains of 
grazing animals and the eradication of insects and plant pests* 

•Aiere range lands have been completely depleted as a result of overgrasingt oonservi^ 
tion and improvement action should be undertaken. To this end the progrssmte should inoluds 
the follo%ring steps, in this order: 1) reducing the number of animals grasing in the 

particular range; 2) preventing further erosion and repairing erosion damage; 3) improving 
fodder produotion by reeeedi&g or repleatiag the range where neoeeearyj 4) adopting a aet 
of good management practioes, which may include such requireiassts as provision of watsr, 
rotating stock on range sulM^vlslons by means of fences, eradication of unpalatable species 
and careful observanee of grazing seasona. 
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Ha^or viork has leer, done on fodder inprovemont in forest plaiitaliona ii4 Papiia Ne*< 
Guinea, includirv? studies on <?raaing rotations, carrying* capacity, econonieB of integration, 
etc. In the Araucaria forest pastuiea an Buloio about 2 COO iiead of cattle are f*rtzed in 
some 4 000 ha of forest plantations, i/hile cattle are now introduced in opet plantations 
of above seven to eight years of age, it is expected that this can te done ever in plants 
lions over three or four years old. Fencing would be required to prevent cattle straying 
into younger plantations. 

In Indonesia, the State Forest Corporation (Pana Perhutani) has bean investigating 
since 1973 the pxxKluctivity of elephant grass (Pen^satum purpureua ) under teak and nahogany 
plantations in the National Forests. Also, on private land in the Upper Colo watershed, 
uith technical advice from UlfDP/PAO, underplanting of elephant grass is carried out at 
0.5 X 0.8 metres (m). Trees axe planted at 2 x 2 m spacing, the choice of opecies varying 
with climate: Pinus merkuail , Albisla faloatari , Eucalyptus alba . Acacia axiriculiforms 

and Calliandra calothyrus . The elephant grass density is increased by the farmer by plant- 
ing cuttings during the first two years and full production of 60 tons/ha/yeax is attained 
in year three, but yields of 140 tons/ha/year have been reached. The Pinus. / Albiiia/ grasa 
system would employ two men on a full-time basis on a 1 ha holding. The Sucalyptus/ graBs 
system would employ one man per hectare continuously, but in the axea where this system 
could be used, holdings are often 2 ha in extent* 

In Nepal, fodder plantations are generally multi-purpose, the laain species bein^? 
ricus cunia, F. lacos , Albma spp, Litsea polyantna , Morus spp, Caetanopsis spp, and 
Leucaena glauca . Seven hundred to fifteen hundred trees per hectare are planted 
and harvesting commences some five years after planting, full production being obtained in 
the tenth year. Tree foliage is harvested all year, but particularly after the monsoon 
season. A farmer's estimate is that one mature fodder tree w.ll provide supplementary feed 
for a cow or a buffalo for one month. A buffalo will eat up to seven tons of leaves per 
year, which comprises 41 percent of its feed, and a cow will eat up to ?.*> metric tons, 
coapnsing 27 percent of annual feed. Other estimates of annual yield are 5*7 metric tons 
of starch equivalent or 26 metric tons of dry matter per hectare and - 12. 5 metric tons 
of leaves per hectare. 

In the Sahelian sene, an effort is being made to regenerate and enrich the savanna 
for grazing purposes. In Senegal, in the Cap Vert area (annual rainfall about 35^ milli— 
metre* (nr>)) , Aoac^ alt_i^ is planted at a 10 x 10 m spacing. Felling is prohibited and 
there is no specific fencing against cattle. Guards or watchmen axe used to protect recent 
plantings. 

INTiCRATED UATUiSHED MAJJAGE>tIlT 


CoDDrehensive watershed management is in fact a cunplex of e>elcme which le geared 
toward fou.' main objectives: 

- the rationalization of the land^use pattern, according to the land-use 
capability and other environmental criteria; 

- the optimization of the use of natural renewable resources, within the 
concepts of rrultiple purpose use and continuous yield of goods and 
services; 

- the protection of water resources quality, quantity and tiiuing and the 
conservation of the soil's productivity; 

- the improvement of quality of life, both for the benefit of local 
comnunitles as for other human settlomenis vdiich are dependent on 
the watershed's resources and on the stsbllity of the tributmry area. 
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Therefore, inte^ateti watershed manaMgement xccfu^res the combined input of all perti- 
nent rural developiaent actiono plus a series of ei^ecific actions which may involve the 
application of one or more of the following measures and techniques: 

- preventive reg'jlatiom., 

- manipilation of the vegetation cover, 

- mountain road stabilization, 

- afforestation a?id revegetation, 

- torrent control, 

- conservation farming, 

- range management. 

Intensive erosion control works for improved upland agriculture can be justified in 
areas with a high pressure for agricultural lands, as has been demonstrated in a U7iDP/rA0 
pilot watershed project in Smithfield, Jamaica. The steep slopes were systematically 
terraced and fruit and forest trees were introduced, with excellent returns, particularly 
from iiarveots of lucea yaia and yellow yam ( Dioecorea spp) . Ket retumn of US i 1 S?5/ha 
were obtained, the annual cost of bench-terracing being US t 200/ha with soil improvement 
practices. At the same tine, the amount of soil loss, as compared with the traditional 
cropping systems, is greatly reduced with terraces* In the same project a comparison was 
made of the two methods during four years on a 17® slope (annual rainfall 3 250 nn) , which 
showed that the average of dry soil loss per hectare per year from the check plot was 
135 tons, while the loss from the bench terrace plots was 17«5 tons. Plots with hillside 
ditches with continuous mounds lost 27.*' tons (FAO, 1977 (s)). 

In the Mae Ca Integrated Watershed and Forest and Use Project in Northern Thailand, 
the objectives of soil and water conservation and also important social objectives are 
being attained by an integrated effort comprising! 

- stabilization of shifting cultivators as settled farnere through incentives, 
dsenonstration and ertenaion; 

- improve-nent cf the living stcuidaids by adjusting the population/ natural 
resources ratio and by introducing new crops, new cultivation practices, 
education and health neasui'es, market promotion, security of land tenure 
according to the availability of land, etc.; 

- employment for the landless and those leaving the rural areas, training 

of local staff, introduction of labour intensive activities and improveioent 
of the physical and institutional infrastructure. 

Small farmers practising subsistence agriculture in steep upland areas, who progress 
uphill as the soil is depleted, are generally reluctant to establish conservation farming 
system, for in establishing bench terracea, for instance, they would initially lose a 
crop. In the case of the Upper Solo project in Indonesia, food aid from the V/orld Pood 
Programiwr enabled the farmers to establish bench terraces. In Tunisia, credit from the 
Government and food aid enabled the far^cis to do likewise. 

Suboidlea nay be a convenient incentive !or integrated watershed management projects, 
as haa been shown by 20 years' experience m Venezuela, particularly in the Andes, through 
a auccessfxil conservation subsidy progi'a^uac . Afforestation, contour ditches, check— dant and 
other erosion control practices are encoiiraged through payment in kind of fertilizers, 
seeds, livestock, sprinkler irrigation equipment, construction aaierial other inputs 
which rapidly allow the small landholders to increase productivity and to improve their 
standard of living. 

The integrated approach is particularly pertinent in the case of watersheds* The 
upper watershed arid the downstream area should be compieMntary and a soci<^econooic 
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balance should be aaintained. Since the coasnunity la unlikely to take the initiative in thi 
type of effort, the govenuaent should take steps to establish the neoeBsaiy authority for 
interagency cooperation but involving the coanmnity as otach as possible. 


ScXECTIW OF SITES, SPECIES AND TrCHNIQUEC 


urreoiucTicM 

Implementing the chosen production system requires detailed choice of site, species 
and technique, though to treat one decision as subeequent to the other is merely a didactic 
oonvenience: noraally the system will have been choeen with the available options in mind 

and these will have been selected in the course of the survey on needs and possibilities. 

It is therefore not necessary to reiterate considerations that have already emerged. Thus 
the ieeuee that arise in ensurijig that production is economically sound, that were discussed 
on pages 36 and 39 are not repeated here. Nor will the following outline include much of the 
detail that is to be found in standard handbooks (eee Appendix 6 ). Table 4 ehowe, in 
simplified form, the various considerations which need to be taken into account in the eeleo* 
tion prooeee, and thia is followed by sections wliich describe the principle of selection 
giving some examples. 

SILTICUL/IURAL COHSIOQUTICMS 

The choice of species is dependent on local conditions for growth. Local envirozv- 
mental conditions cosy, for convenience, be divided into: 

Site - That part of the local envirounent which it is difficult, or impossible, 
for man to alter, e.g., climate, soil depth, topography. In the present corw 
text 'site* is considered to include climatic as well as soil factors. 

Cultural treatment - Techniq'iee ueed by nan which can alter the local enviroi^ 
ment significantly, e.g., soil preparation, fertilisation, weeding. Such 
techniques may have only a temporary effect, but they are usually applied at 
that stage in the life of the trees when it is most effective, i.e., the 
eatabliehsient stage, when the trees are young and most reeponeive to man's 
intervention. 

Because the choice of speciee should never be made without considering the charaoteiv 
ietles of the site to be planted and the cultural techniques to be ueed, these are dealt 
«riih first. 

Site 


The effects of extreme differences in site are eelf-evident but even within a 
reetrieted area where a species ie capable of s\irviving and growing, local differenoee in 
olimate and toil can have considerable effect on its rate of growth and yield of produce. 

An exsBi^e ie Piaus radiata in South Australia, where volume production on the best sits 
planted (S.Q.zTy ie nesAy four timae that on the poorest (S.W. VIl)« 

In elower growing epeolee in north temperate conditions the ratio lisa between two 
and three (e.g., Soots pine and Sitka spruce in U.K.). 

The better the site (adequate rainfall, warm temperature, deep and fertile soil), 
the iridsr the range of speoiea which will flourish end the greater the differaaoe between 
the inherently fast-growing and tba inherently sloi^ grow i ng species. As oonditiuui ap- 
proaoh the limits of tree growth, for instsnoe because of inoresalng aridity or inoreasliigly' 
low temparature, the znimber of suoeesefVil species becomes fewer and their rates of growth 
and yield ere reduced. 
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SirVICUlTURE 


irrumTicw 


EWViHONKarr 


TABU 4 


CONSIDERATIONS IN SEliCTION OF SITES, SPECIES AND TECHNIQUES 


Site Climate 

Soil 

Topography 
Biotic factor 
Plant indicatore 


Ramarka 


Cultural 

traaimant 


Speciea 


Fuelwood 


Poles and 
posts 


Sawloga, 
plywood, etc. 


Weeding 

Simple techniques 

Protection 

Seeding 

Adaptability 

Hesietance to pasta, etc. 

Easy seed supply 

Easy establishment 

Easy regeneration 

Absence of adverse side effects 

Productivity 

Ijirly returns 

Heating value 
Specific gravity 
Moisture conteni 
Extractives 
Ease of harvesting 
Durability 

Straightness 

Strength 

Natural durability 
Long rotation 


Pulpwood Short rotation 

Nultlpurpoee Producing several products 

speciea simultaneously 


Dhelterbelts 


Adaptability 
Growth rate 
Crown formation 


Local experience and 
research 


See example page ^2 


In general not suitable 
for community efforte 
but could be exeepiione 
(See page 36 and 
Appendix 5) 

See PICOP, page ^ 

See page }6 and 
Appendix 3 


Sand dune Adaptability to macro and 

fixation nicroclimate 


Watershed 
manage sMnt 


R 1 v e rb ank/A oa<W 
Side protection 


Good survival on impoverished sites Pioneer epeciee better 

Produce large amount of litter a'apted to harah altae 

Strong and wide-apreadiog root eyatea 

Eaae of cstabllahment 

Dense crown and alWyear foliage 

Reaietance to disease, etc. 

Soil improvement 
Economic return 

Strong, dense and widespread 
root syaten 
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The followinf: site factors should be considered in determining the sites mrst suit- ! 

able for planting and in the selection suitable species. 

Cliiftate : temperature, rainfall, relative humidity, wind, elevation aspect, exposure. 

Seasonal and azsiual variations in temperature and rainfall are more important than totals or 
means. Length of dry season and its relation to temperature ('suncner* ox ’winter’ rainfall 
regimes), mean daily minimum temperature in the coldest month and maxinrun in the hottest 
month are factors which may be limiting for certa n species. 

I 

Soil : depth, texture, parent material, fertility, pij, salinity, degree of compaction ' 

or permeability, aeration, water relatione and drainage. Of these, soil depth is usually 
the most important for tree /^owth, followed by soil texture. 

Topography ; important because it may have a considerable effect on both local cli- 
mate and local soil development or soil erosion. 

Biotic factors ; nfluence of man, fire, domestic and wild animals, pests and diseases 
and competing vegetation. The effects of these may be modified by cultural or protective 
treatments. 

Plant indicators ; the existing vegetation, being itself the resuH of the inter- 
acting factors of climate, soil, topography, historical and biotic factors, may give valuable 
indications as to the characteristics of the site. 

Accessibility ; Planting sites close to the coninunity have big advantages in the 
saving of transport costs and in facilitating planting and tending. In some cases a rela- 
tively poor quality site close to the coomunity may be preferred to a higher quality, but 
more distant, cite. 

.fithin rural communities the scope for site selection for forest plantations is 
limited because the best sites are often reserved for agriculture. >fithin the forestry area, 
however, the assessment of the above factors should assist in selecting species adapted both 
to the general climate of the area and to the local soil variants, such as ridge tope and 
valley bottoms. 

Cultural ireaiment 

The intensity of cultural and protective treatment of planted trees affecte both 
survival and growth. In some cases treatment may make the difference between success and 
failure, e.g., the exclus;.on of stock from newly planted palatable species, tns addition 
of zinc to pine plantations in Australia or of boron to eucalypt and pine plantations in 
Africa. Species differ in their response to treatment; for exainple, eucalypts respond to 
weeding much more strikingly than do pines, to such an extent that weeding may make the 
difference between success smd failure in eucalypt plantations. 

For tree-planting In rural consminities reliance should be placed, as far as possible, 
on relatively simple techniques, since it may be impossible to ensure tne close technical 
supervision demanded by more sophisticated techniques. However, certain minimvsn standards 
are obligatory if it is to be worth planting at all. Adequate pitting is necessary whenever 
potted stock IB to be used and it is essential to protect yoxing trees from browsing by 
gcats and cattle, and from fire, which can be a serious hazard, particularly if weeding is 
neglected. 

Species vary in th''ir silvicultural demands axul detailed information is available in 
the various references listed in Appendix 6. Certain techniques which succeed with some 
species can result in failure with others, for example Cassia siaawa is often established 
succesBfully by direct sowing, a technique which is entirely unsuited to the smalleivseeded 
eucalypts. The loceJ possibilities for cultivation and protection will exert a considerable 
influence on the choice of species. Hhere the necessary technical advice is available, it 
should be possible to introduce innsdiately species which need intensive culture but which, 
given it, will produce large yields of products or services. If conditions are very 
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difficult or technical advice m not readilj available t it may be neoeeeary to eelect « 
'tourer' but eoMwhat elowexwgrowin^ epeciee, et leaat in the early eta^a. 

Selection of epecxee 

A epeciee selected for pleating should poeaeee the following silvicultural charaetexw 

istice: 

1) Ability to survive and x'emain healthy under the given conditions of site 
and cultural treatment. Adaptability to local climate including annual 
variation in climate, and to a range of local aoil variation. 

2) Resietance to local haaarde, including peate, diaeases, fire, broweing 
and trampling. 

3) Ease of eeed procurement, handling and storage . 

4) Ease of handling in the nursery and establishment stages. 

5) Em. of regeneration for later rotations, e.g., the advantages of 
coppicing or prolific seeding epeciee. 

6) Absence of undeeirable biological eid^effecta euch as the harbouring 
of agricultural peate or competition with agricultural crops by 
eurface^rooting species. 

7) For production planting, biological productivity under the given conditions 
of site and cultural treatment. In the case of wood production, yield 
data are comnonly expressed in terms of volume. 

8) For rural consiUBitiea, productivity in the early years is owre important 
than later productivity, since it allows short rotations and early returns 
on the initial investment in planting* 'Quick starters' are preferable for 
this and most of these are ecological pioneer epeciee, rather than members 
of climax conaminities. 

9) For protective planting, special charaeteristice nay be required: e.g., 
crown shape for sheltsrbelts) rooting system for soil stabilisation. 

In deciding on the epeciee best suited for planting in rural communities, aa much 
uae as possible should be made of local experience and research within the country. Rural 
comsunitieB seldom have the facilities to conduct their own rssearoh, but often it is 
possible to make use of research carried out by the national forest service, unlvereitiee, 
etc. 'fhere additional applied research does prove necedaary in order to identify appr<^ 
prlate species and techniques, it shculd be carried out in conjunction with the local 
people. 

In the cats of exotica, which play aa increasingly important role in plantations, 
useful guidance nay be obtained by matching local climate and soil with thoee of other areas 
where a given species has performed well as an exotic. Comparison with site conditions 
within the natural range of the species is also useful, but gives lees -indication of its 
adaptability to new environments than dose its performance aa an exotic. 

There ie much evidence that, for certain species, the provenance or geographic loca» 
tion from which eeed was collected may be aa important a factor in adaptability and rate of 
growth as the taxonomic species itself. A good example ie EUoalyirtua oamaldulensis . of 
which the Lake Albaoutva provenance in Victoria haa given outstanding reaulta in t^ Kedl- 
terranean region, while the Petford and Katherine provenances have performed exoellently 
in savanna conditions south of the Sahara. Where eueh taowledge ie available, it may be 
aa important to select the right provenanoe aa the right apeolea. 
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UTILIZATION CCNSIDEKATICNS 

The function of rural plantations is to provide either products such as food, fodder 
and wood, or eervices such as soil stabilization, shelter and shade. Any eucceeeful epeciee 
can fulfil at least two purpoees because 1) all trees produce wood and all wood can be 
burnt as fuel, 2) all trees produce roots and all roots are beneficial in reducing soil ero- 
sion and improving percolation of water. The versatility of a species in fulfilling store 
than one function simultaneously should always be asseesed and, other things being equal, 
multipurpose species should be preferred to the single or dual-purpose species. It is, 
nevertheless, necessary to attempt quantitative comparison of the different functions 
separately. In some cases it may be more efficient to plant eeveral spacies, each perfoxmiag 
a separate function. A range of species may be less prone to pest and disease hazards than 
Mnocultures of a single multipurpose species. 

fiielwood 


Fuel IS likely to be the most important and the most universal of wood products ob- 
tained from rural community plantations. LVen where a plantation is intended to provide 
other products such as poles or pulp, inferior material, suitable only for fuelwood, will 
make up a significant proportion of the total yield. 

In addition to the silvicultural characteristics listed previously, such os high 
yields and quick growth, the following utilization characteristics are important in choosing 
species for fuelwood production. 

l) Heating value . The heat produced by unit volumes of wood of different 

species IS determined by the factors of specific gravity moisture content 
and extractives. Of these, differences in specific gravity are likely to 
be the most important in modifying any choice of species based on volume 
yield per hectare. Moisture content and extractives are less important, 
although the former may have a significant effect on handling and 'iranspojrt. 
Further details of these factors are: 

a) Specific gravity (S.G.). For wood at a given moisture content, heating 
v^ue is directly related to specific gravity. CorapdriacnB may be nvade 
at different moisture contents, of which *overv-lry' (O percent) and 
*air^dry* ( 12 - 20 percent) are those most commonly used. Although air- 
dry specific gravity varies by a factor of eight between the lightest 
( Ochroma ) and the heaviest ( Piratincra ) species in the world, the ratio 
between alternative species likely to be grown for fuelwood on the same 
site is unlikely to exceed two. It should be noted that specific gravity 
in fast-grovm short rotation crops nay differ considerably from that in 
mature natural stands. An example is Lucalyptue grandis . which has an 
airwdry S.C. of 0.62 in natural Australian stands but only averages 0.53 
in plantations in South Africa. 

b) Moisture content (m.c.). Freshly fellm^ wood usually has a m.c. of between 
SO percent and over 1O0 percent. A gieeh volume of average density speoies 
tS.G., 0.5) if dried from the 'green' (IOO percent m.c.) to the 'air^dry' 

(20 percent m.c.), loses 40 percent of its weight and gains 16 percent in 
heating value (the 16 percent would be needed to evaporate the additional 
moisture if burnt green). The gain in heating value is less important 
than the saving in weight, an important factor if much handling or long 
transport hauls are involved. 

The moisture content of green wood tends to be higher in the lighter woods, 
in which there are plenty of air spaces, than in the denser woods. As a 
general rule, therefore, a species which would be preferred for its hi^^r 
S.G. air^dry, is likely to be even more superior if used green. 
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c) Srtractivea . Th« higher the percentage of extractives (oleo-resina, etc.) 
by weight, the higher the available >ieat per unit weight of wood. Differ^ 
ences rarely exceed 10—20 percent , even between the most resinous coni- 
ferous species ani the more reeirwfree hardwoods. 

2) Ease of harvesting ; e.g., disadvantages of crooiMd or thorny species. 

Harvesting costs per m3 ere inversely related to volume per hectare. 

Thus a more productive species will not only need lees land for a given 
yield than a less productive species, but will also be cheaper to harvest. 

3) Durability , -/here it is necessary to dry Tielwood before use, its natural 
durabili^ maj’ be important in reducing losses from termites, borers or fungi. 

4) Special characteristics . Certain characteristics of a potential fuelwood 
species may become limiting for particular uses. Daission of sparks is a 
diseulvemtage in an open domestic fireplace or when burned in proximity to 
inflamnable buildings. Odour from combustion may rule out the use of csr^ 
tain species for cooking, fish drying and tobacco curing. Neither character- 
istic would matter if the wood was used in a furnace for production of 
mechanical or electrical power. 

The following example illustrates the sort of evaluation which may be made when 
considering alternative species for fuelwood speciec. Both Eucalyptus grandis 
and E. paniculata thrive in similar conditions in Africa on warm, moist, frost- 
free sites. Publiched data (i/attle Research Institute, 1?72) indicate that ihe 
volume yield of E. grandi s is about 2,1 times tliat of £. Paniculata . But the 
specific gravity of E, grandis at 10 percent m.c. is only 0.6 that of 
E. paniculata . the m.c. when green is twice as inuch and the heating value per 
m3 green, is only 0.37« The net advantage for fuelwood is with E. grondis . but 
only by 2C percent. £. paniculata le much more durable than £. grains Clsss lose 
in drying) and is in considerable demand for durable poles. Both species coppice 
well, are resistant to the snout-beetle Coni pte rue and produce exosllsnt honey. 

E. grandis . being a quick starter, closes canopy and shades out weeds oiors quickly 
and is thus easier xo manage in the esxablishmnx stage. In this ca*e, it is pro* 
bable that E. paniculata would be favoured where there is a demand for durable 
poles, E. grandie where there is not. As an insurance against unforeseen hasards, 
it would be wise to plant a proportion of the area with eaon. 

Poles and posts 

These products arc usually for local use. Straightness, strength and natural durabil- 
ity, or suitability for impregnation by one of the cheaper methods such as the hot and 
cold tank are the main desirable characteristics. Where there is a local demand for tel^ 
phone poles, suitable species nay provide a valuable cash crop with excessive rotation 
length. If there is demand for a variety of sizes of pole and poet, this may simplify 
management. For example, thinnings of coppice aboots may be used for small posts or polea, 
leaving one shoot per stool to be grown on for telegraph poles. 

Pins and eucalypt species have proved successful in plantationa for producing poles 
and posts. Teak and Acacia spp, particularly A. mearreii . are also used. Premervative 
treatment ia necessary in each cose, because the wood of plantation grown treea is rarely 
durable in the ground. In wet tropical areas preservative treated hardwoods, especlal]ly 
eucalypts, have given serious decay problenu due to aoft rot. Experienoe ia now favouring 
softwoods, sspeoially pine, in these situations. 

Sswlojcs, p* ^wood. etc. 

These products can be produced beat from comparatively large, and therefore old, 
trees. Rotations usually need to be long, of the order of 23 to 50 ymmrs or more, and 
returns on investment art delayed. In addition, the management of the plantations may 
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call for oonaid«rabl« ikilli since provision must be mads for operations such as pruninf and 
thianinc* Rural coominity plantations will therefore seldon be planted for these purposes. 
However, under good eliaatio and soil eondltions, sawloge suitable for milling with simple 
equi^nt to provide sawnwood for local joinery and furniture could be produced in about 
10 years. Suitable equipaent is comparatively low in cost, cheap to maintain and requires 
a low level of skills and could function at the cosnunity level. Appendix 5 gives details 
of the type of equipment which could be used uiader these conditions. 

Pulpwood 

A pulp project based solely on rural coimaunity plantationa ie xmlikely, but a pul^ 
mill obtaining part of ite intake from large-scale indiistrial plantations end part from 
rural coounity plantations nay be an attractive propoeition for both eidee. A good example 
ie the PICOP project in Mindanao, Riilippinee, uaing Albiaia falcataria . On the one hand 
high quality nursery stock and advice on technical natters such as spacing and pruning can 
be made available by foresters of the industrial forestry enterprise. On the other the 
production from the rural cowiunity plantations can contribute a significant proportion of 
the pulpoill intake without an equivalent input in labour, management, etc., from the enters 
priee. Such a eyabiotic arrangement confers mutual advantagea and should be enoouraged 
wherever the conditione are suitable. 

Multipurpoee eoecies 

The benefits which multipurpose species can bring to conmunlties have already been 
diacuseed on page 33. ]^lrther exanplea are given in Appendix 3t particularly in section 
III. 

:3fVIR0NM£3fTAJ. C0N3IDI31ATICNS 
Shelterbelte 


To be succeeeful in shelterbelte, trees must have the following specifications: 

Adaptability ; the environment of arid regions in need of shelterbelts will 
general ly^ teet the hardiest of species. Tress with ths ability to withstand 
psrslstent winds, drought and extreme temperatures must be used. 

Growth rate : this is expressed in terms of the rate and xmiformity of 

height growth. Height is important because it determines the size of 
the area protected. The taller the tree the greater is the area protected 
and the mininun the area occupied by the ehelterbelt. 

Croim formation : characteristics of crown auch as height, width, length, 

•hape and deiuity determine the effectiveness of the ehelterbelt. Trees with 
dense foliage from top to bottom, good live branch retention, uniform and 
dense crown should be used. Sometimes a oombination of species that provide 
a uniform vertioal density for ths sheltsrbslt can be used (eucalypta and 
aoacia for instanoe). 

Sand dune fixation 


Trees for duns fixation oust asst two major requireiMnts. First and moat importsat 
thsy auat be adapted to ths macro and the micro environment of the site. In general this 
means that in addition to their adaptation to the maoro olimate, they can be establiahed 
and gromwell on the various catenary variations of the dune sites. Wherever possible 
spsoiss used for diuis fixation should be oapabls of producing firewood, poles poets 
and perhaps even ti^sr. 

Trese tbai have been successfully used for duns fixation in arid areas are Aoacia spp 
(i. oyanophylla . A* oyolopis) . Pinus spp (sspsoiaUy P. pinsa . F. halinluris . P. maritime . 
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CMU»rin» BDP (C. taui»et ifoUa . C. oujininghaniana l . Haloxylon tphyllun and H. anaodandTon, 
Caluironilm »pp. ~Eu^YPtue iconohocaphala in combination with Acacia cyanophYila . 

WatfrsM d aaim ^iatnt a prctec tion and reh abilitation 

•The following general criteria would be applicable in aoat caaee for the choice of 
■peoica, when watershed protection ie the prioary objective, the direct econoaic return 
being a subeidlao (PAO, in press (l)/: 

» good survival and fast growth on impoverished sites; 

- ability to produce a large amount of litter; 

- strong and wid^spreading root systeoi with nxiaerous fibrous roots 
(in landslide zones desp roots are usually sssentlal); 

- eass of establishaent and nesd for littls (raintsnancs (The 
ability to establish readily from vegetative naterial is an 
advantage) ; 

- capacity to fora a dense crown and to retain foliage all the 
year round, or at least during’the rainy ssason(s); 

- resistance to insects, disease and browsing by game, stock, 
and smaller aniisals; 

- 9 oil improvement, such as nitrification by legumes; 

- provision of an economic return. 

The logical starting point is to consider the local species. Suitable species should 
be eicamined from the natural vegetation, looking into the temporary sucoeesional stages, 
rather than those of clitaaut vegetation, since pioneer species are better adapted to exposure 
and harsh sites. Some sites may be too severely degraded to support a tree cover, without 
preparatory treatment. This might consist of the introduction of a pioneer species (which 
may be a herbaceous speoies), or by subsoilin,^, discing, ploughing, terracing, infiltration 
trenches, 'gradoni', check dams for gully stabilization, contour wattling and staking. In 
SOM areas trees should' not be planted at all where preparatory site treatment would be too 
costly to be justified, or on areas where regeneration of the natural vegetation would 
secure the same protective function. There are areas where trees would be inefficient or 
even harmful such as very steep slopes subject to slippage or slopee that may be subject to 
deep landslides. Tree root systems would not bs able to provide anohorage, and the iiw 
creased weight of the tree mass could induce solifluxion. 

The establishment of mixed plantations of two or more speciee allows for a better 
use of the site if both deep and shallow rooted speciee are planted and if shade tolerant 
speoies are established under light demanding species. 'Interplsnting of cover orops between 
the trees may also be considered, ifhere tree species that produce little litter are chosen, 
the induoement and' management of a well-Klevelopsd understory may be neoeasary for effective 
eroB'on control. The main goal, protection, is not in conflict with the possibility of 
obtaining a direct economic return frosi the plantation, except in very steep or very erodable 
soils. This possibility of s multlpurposs uss of ths watsrshsd is lllustratsd by ths Rio 
Blanoo watershed, which secures the water-supply of the city of Manisalsa, in Colombia. 

Ths watershed has been treated with a combination of Alnus jonillensis a^ Pennisetua 
oly>dsetinuin (kifcuyu grass) at 2 20C m altitude. Nitrogen tixatioa by the ro^^ o? tSe 
aider enhances sufficient grass growth for ths grasing of three calves per hsotare. Tel^ 
phone poles are obtained from the aldere at 12 years of age. Similar successful conblnM 
tioBS of Alblzia falcataria and PenBisetum purpureum (elegant grass) are reported in 
mitrisnt..d«noisnt letosols in InSooeeTaT* 
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Rivrtank and roadaid» protection 

Because of the diversity of situations that may he faced in practice, general criteria 
cannot he used for the choice of species for the stabilization of river banks, channel banks 
and road cute and fills* The only coeifnon requirement is a very strong, dense and widespread 
root system capable of building a natural defense that will resist scoxiring, undercutting 
and overland flow, in the case of riparian plantations, auvd that will hold in steep slopes 
and unsteady cuts and fills in the case of roadside stabilization. 

Incept in arid and semiarid zones, where pheatophytes are undesirable because of 
reduction in watei^yield, riparian vegetation should be encouraged as long as it does not 
impede the normal flow, riantations may be introduced over the seasonal variation level 
(extraordinary flood strip of the riverbed). 

Species of Zhicalyptus . Alnus and Populus are frequently planted in riparian zones, 
with very high yields, due to the permanent aooess of the roots to the water table. 

For the stabilization of river levees and dikes, and for riverbank protection, 
cuttings of species of Salix , Alnus and Populus are frequently used, often caabined with 
the physical stabilization of plants by shoring and groins. Bamboo and sago palm are other 
species which provide a compact rooting system which resists the undercutting action of 
water and prevents collapse of the bank due to rapid soil moisture variations and changes in 
the water level. 

For the stabilization of road fills, shrubs and herbaceous vegetation are more ad^ 
quatc, although small trees such as Robinia pseudoacaoia are also very effective. The 
planting of slopes in cuts and fills is coenbined with mechanical treatment, including mulc^ 
ing, in order to secure soil stability for the eetablislnsnt of vegetation cover. 

Wildlife and fisheries habitat 


Uildlifs, particularly naaunalian forms that contribute significantly to the diet of 
niral consunities in forested areas, is generally more varied and prolific where habitats 
are varied. Thus management of forests that ensures a series of stages of the vegetation 
is particularly appropriate and produces conditions that provide food and shelter, the basic 
requirements of all wildlife speoies. 

In many tropical areas, secondary growth of vegetation following timber harvesting 
or shifting agricultural practices is especially attractive to certain manaal and bird 
species. Indeed the distribution of some is virtually confined to areas where they have 
ocoeee to such disturbed conditions. Fire also contributes in this respect and can be a 
powerful tool in the manipulation of habitat for optimal wildlife productivity. 

I'^sh are of course dependent on the presence of aquatic habitats that in forested 
areas usually take the form of rivers, pools and swaoipe. The rise and fall of water levels 
with the seasons are laportauit to the life cycle of fish in tropical waters. 
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Appendix 1 


j/ 


PROJECT AREA SURVLT 

The purpose of this Appendix is to outline the preliAlnarx eurveye that need to he 
undertaken in order to define the present situation of a coonmity, and to identify shat can 
be done to essist that ooeoRinlty in bettering Its situation* It desoribes in sweary, in 
oheokliat fora, the broader ran^e of rural developaent investigationa of which the ocsBonity 
forestry developnent activities will usually fora just <me part. The surveys desoribed are 
of two iidndst a survey of the social and eoonooio franeworic, and a survey of the physical 
eaviroment. Together, the findings of these surveys should define the franework of needs, 
aspiratione, reeouroes, possibilities and oonstrainte within tdiich coanunlty developsent aust 
take place. 

Before a decision is taken to initiate such a survey, care oust be taken to assess 
tdietber the three aain requisites for a suooeseful cosmnlty project exist: 

- political support for rural dsvelopaent at ths govement leval} 

- the willingness of the local coraamity to partioipate, and its capacity 
to continue the developsient prooeee with its own means and reeouroee; 

- an institutional framework suffiolently flexible to eeoure interagency 
coordination at the working level. 

If bottlenecks are identified with respect to any of these three areas which would 
seriously jeopardise the prospects of a successful projsct, it would be sdvissble to cci^ 
oentrate on removing these bottlenecks before oomitting resources to ths projsot area 
surveys. 


Because there are a nuoiber of manuals which deal with preparatory eurveye (see 
Appendix 6), the eheokllet here ie given only in outline. It needs to be recognised that 
the range of data outlined represents what would be desirable in total. In practioe there 
will be factors limiting the effort that can be devoted to data collaetion, such as tins, 
funds, qualified personnel, rapidly shifting oondltiona, etc. The surveys will therefore 
have to be tailored to theee eonstrainte. 

Although 'the survey may take several months, a long period nay entail the risk that 
the information nay become obeoleeoent and that the hopes and expectations of the people 
Involved, both the sponsor and the ooaaauilty, may turn to frustration. 

The survey team leader should prepare a tlMtable for the survey, ensuring that the 
information required oan be obtained in the time made available. Infornatlon feedback and 
interdleoiplinary exchange between the various teso omabers should bs tsksn into account, 
as well as the logical sequence of surveys and particular studies. The Critical Path Kethod 
(C.P.M. ) oMiy be a very useful tool in survey prograsBdng. 

The field worker entrusted with the oolleotion of most of the data from the ohoera 
ooammity will have an opportunity of gaining a deep knowledge end understanding of the 
local people and the situation and problems in the ooammity. He may find it worttoshile to 
anllet the eseletenee of local laadere, eebool teachers, students, etc., for some appr^ 
pxdate inveetlgatlon, thue estsblishing, early in the project, an atmosphere of local 


1/ Thia appendix has been prepared eeeentially on the basis of ths publioatlon "A praotloal 
approach to rural devslopmenV* (7irone, 1969 (c))and on the PAD document , "Onldelines for 
the development of lees favourable emrirosment areaet a oomprebanalvs iBtegrmted water^wd 
development approach". (PAO, 1977 (aX?) PAO 1977(b)(P);. 
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p«rtieipfttlon tad eooptration. l%e fi*ld workar should, however, refrain from advising the 
fsrvsn or vsnturinc on devslopoont operations during the survey period, since the eoapra- 
hsnslve picture of local conditions will only be available on completion of the survey, 
alloirlng for the fonsulation of action progranneo. 

The initial survey should bring out and record the bulk of the basic data and pr^ 
bleas of the eoMunity, the enviroanent and the resources, but it does not represent the 
end of the ivrastigation. In fact, speoific investigations will have to be carried out as 
a part of the developasat prograosM to analyve individual probleas and prospects and to find 
suitable solutions. Finally, investigations will be required at future stages, to exaadne 
the chsAges in the cooBunity and to evaluate the inpact of the project. 

An indicative eheol^list follows, covering the main topics to be considered in the 
project area survey. 

1. SUCIO-hCCPCHIC SURVE7 AT T«E CCMKUVITT LEVEL 

A. Socio^dsBographic characteristics 

a) Population: origin, total nunber and number of households, sex, age groups, 

migrations (tables and graphs); 
h) soonoBic sctivltiss, uasaployment , underemployaent; 

e) villages, road and telegraphic connections (nap with numan settlements and 
road network); 

d) the fattily, the clan, the council, political partiee; 

e) the religion, traditione, attitude! to change; 

f) habitat, housing, water-supply, fuel sources, etc.; 

g) eocial amenities and services: transport, eosBunlcations, power, medical 

care (including witch doctors), education (illiteracy), nai^ts (including 
shopa, craftsmanship, ceremonies, leisure, folklore, clubs, aesooiations, 
cooperativee, credit unions). 

B. Tenancy 

a) Land ownership, rl^ts and regulations (exploitation units to be Indicated 

OB B.p) I 

b) ownership distributioiwsite groupings; 
e) values snd land market; 

d) ehareoropplng, coisunal land use. State land leaaing/perndt eyeteas. 

C. Capital investetent (Values if possible to be indiosted) 

a) Housing and roads; 

b) Isnd elearsnoe and reelaBatioa, irrigation, psimanent crops, sgroindustrisl 
plaats, horns snd eottsgs industry; 

0 ^ forest luBbenng and Industrial sntsrprises; 
d) warehousss, public and freight transportation. 

D. faploita tioB u nits 

s) The farm: relationship between fsm snd Isnd property; 

b) total number of fanM, fan distribution (map), sise groupings (graph); 

o) types of sxploitstloB units; 

d; use of farm area, rotation of crops. 

I. Labour 

a) Relationship between fan management and labour; 

b) quantity and type of labour; 

o) hired workers, corvee ,, exchanges of Isbour in the community; 
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ip«eiaIiMtion of labour by aipo and a«z; 

«) saaaona and houra of work; 

f) fBplojmalt uDderanployBant and unaaplo^nent , by aez and proup. 

F* Working caidtal (Covaunity atatlatica) 

a) Toola and equifDenti production, naintananea, rapair and naxkat; 

b) liraatocki type, (piantitlaa, valuaa; 

c) o^ber working capital: faadrtuff, aeada, fartiliaara, thair quantitiaa 

and market. 

G. Cropa. cultural practicaa 

a) Caah crops: total araa, variatiea, cultural practicaa, inputs and other 

azpansea, yield, production par unit and total production; 

b) cubaistanoa oropat total araa, variatiaa, aoil preparation, rotation, oult\tral 
practioaa, yields, production par imit and total for the ooanunity; 

c) need and fodder pr^uction: total araa, graaa apecias, cultural practicaa, 

yiald; 

d) pazauanant cropat total araa, cultivation practicaa, yiald, total production; 
a; llvaatock breading typaa and quantity of livaatock, braadinc praeticea, 

inputa, production per \uiit and total for tha ooaminity; 

T) poultry: typaa, total, production; 

() stapla diat and taohniquaa of praparation. 

H. Foraatry and foraat-ralatad actlvitiaa (avoiding duplication irith the pertinent 
survey) 

a) Tiaber output: epeciea, unit pricee, production coats, narketa; 

b) wood procaaaing induatriea; 

o) othar foraat producta: fualwood, charcoal, etc. 

I. Other aoonomio actlvitiaa (aamin^ valuaa) 

a) Piahariea, hunting; 

b) handorafta; 

cj noiwa^l cultural labour; 
d; aldllad workers and profaaalonala. 

J. Production 


a) Qroaa production (valuaa par unit and for tha coaaunity); 

b) F^oaa aalaabla production (procaaaln^, marl^ting, prioaa); 

c) products conavaad by the peasant. 

K. Eacpansat (othar than for productive aetivitiaa) 

a) Pood; 

b) housing and power; 

c) clothing; 

d) education; 

e; transport, coniiunicationa; 
f) tazaa and eontributiona; 
caranoniaa; 

h) laiaura; 

i) dabta. 
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2. FARM AND HOUSQfOLD SAMPLES 

The eomozuty level eoci^econoaic survey should he suppleoented by a fam and family 
level survey, comprising 30 to 40 percent of the exploitation units/families of the project 
area* A^ain, for particular situations this outline should be adapted to secure all rel^ 
vant infomation. 

a) Information on location, tenure, type of exploitation, naiae of surveyor, area, 
topography and aspect of the land, road access, neoiberahip of cooperatives or 
associations; 

b) infomation on the family (including employment, education, etc*) , labour units 
and how they are spent, hired workers, labour distribution during the year, 
labour peaks, exchange of labour, wages, diet and food preparation; 

c) information on land uee, indication of the production unit and the total 
value aa well as the value of fixed assets, livestock (by type) and their value, 
machinery and equipment and detenaining the value per hectare; 

d) information on farm production (and total value) will include: total production 

for each product, saleable production (stating price per unit and total value), 
family consumption and its value; 

e) information on farm expenditure, specifying (per unit and total) expenditure on 
seeds, fertilizers, organic manure, pesticidee, machinery (including hired), 
trees or stumps for planting, fodder, feedstuff, litter, veterinary and drugs, 
ssr\*lcing of livestock, restocking, operation, repair gjid amortization of 
machinery and equiiaieiit, ineiiranoe, electricity, irrigation water, processing of 
product, transport, repair and maintenance of buildings, roads, tracks, fences, 
channels, etc*, adding the total value; 

f) information on indebtedness, stating the nature of the debt and its repayment; 

g) information on family expenditure, specifying food purchased, fiiel, clothing, 
medical, education, transport and visits, house repair and maintenance, hous^ 
hold and furnishing, social events, personal taxes, fees, etc* The total amount 
of debts should be indicated; 

h) family earnings outside farm (source of earning), indicating the annual total* 

A balance of income and assets should finally be obtained, determining: 

i) net farm product (total, value per hectare and value per labour unit) aa the 
difference between the saleable production and the farm expenditure; 
il) net farm income as a result of deducting from the net farm product the wages, 
the rent (in the case of tenancy) and the repayment of farm debts; 

ill) final balance aa the difference of the net fans income (plue other incoM) 

and faiily expenditure and the coneiaption in the household of farm produce* 

The 'balance* may often show a deficit because it le normal for fsmily expenditure 
to be adjusted to family income, but without allowing for the amortization of machinery, 
replacement of livestock, replanting of trees, all of which have been taken into account 
in the questionnaire outline* 

The assets will be obtained by deducting the toteJ indebtedness from the total 
family assets (saveable income, plus land and fixed assets belonging to the family, plus 
livsstock, machinery and other assets), the total indebtedness being the sun of the debts 
OB the farm and the fanily debts* 
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3. EX13V1HG AHD POTOrriAL DIMAKD FOR MOOD AND OTHIR FOREST PRODUCTS 

Current conexuaption of forest products nay taken to fix one point on the demand 
curve* To aeseee the level of potential effective demand, given certain aasumptlons al>oat 
future changes in income and way of life, is a more complex procedure, especially in the 
caae of products that are not currently available* It implies deoiaiona about the price or 
perceived oost of goods delivered to members of the cosnunity. All that can be done here 
is to suggest the main heads for a survey: 

A* Puelwood and charcoal 

a) Current consunplion, total and per caput; 

b) possible savings by improved efficiency or eubetltutlon; 

c) projected demand at assusked prices and ineomee* 

B. Poles and construction wood 

a) Current consumption; 
b^ possible eavings; 
e) projected demand* 

C*, D*, etc* Other forest products 

Similar rubrics to A and B, for as many producte as are considered, each being 
studied eeparately; e.g. , 

Fodder 

Buta 

Edible palm products 

Fruits 

Cum arable 

Tannins 

Honey 

Fungi 

Nedlcinal and other economic plants 
Taaar eilk* 

H. Soil oonaervation and eroeion control 

a) Needs for protection as currently perceived by local people; 

b) needs ae perceived by conservation experts; 

c) poeexble coats and benafite to Inhabitants of projected conservation woiica* 

0 * Climatic effeote 

a) Needs for ahade and shelter locally peroaived; 

b) needs perceived by experts; 

c) possible costs and benefita. 

4. INVSin'ORT CP FGRE9T AND REUTED RESOURCES 

This aeotioD is bound to vary enormoualy in nature and oocplaxity, from the study of 
natural forest ecosystems In or around which some forest ooeaamities live, to an aeaesaBaat 
of plantation poaaibilitiee in the totally deforested lands ooeupied by many girmalng peoplee* 
In oonsidarlng natural forest, the standard procedures of forsst inventory nay be followe d , 
but with more attention than usual to aesooiated forest produots* In ooaiaiderlng pcMwible 
plurtations, little will need to be added to the data on possible sites, oolleoted above, 
ae a basis for tha eearoh for euitable species* 
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CLIMJITE, HYDROLOGY AND WATIK 1ESOUHCES OTILIZATICH 

D« pending on the tj-p* and reliability of the available infonoation on rainfall and 
other data regarding the meteorological paraaatore, analyaia ahould bo aade, firatly, of the 
diatribution of rainfall in tine (h«tograii» or curvea ehowing aionthly rainfall throughout 
the year) and space (iiohyetal iiiapsV Rainfall intensity will be necessary in connsotion 
with erosion studies snd the design of soil and water conservation neasures. Prequaney 
analysis of rainfall lasy be useful in areas affected by long dry periods, as well as in 
areas affected by heavy rainfall and floods. Monthly temperature distribution charts may be 
prepared and the naan, niniiaim and raaiinura nonthly valuaa should be computed. When daily 
temperature range ie relevant it should be noted, as well as frost occurrence. Potentisl 
evapotranspiration studios will be required where selection of crops for dry farming or 
irrigation are envisaged. Inforsiation on wind direction frequency will be necessary for 
shelterbelts, firebreaks and sand dune fixation. 

If the project has some connection with watershed protection, flood oontrol, water 
harvesting or irrigation, accurate inforsiation will be necessary in all the parameters of 
the hydrological cycle, including a water budget and an analyaia of the various uses of 
water. Ground water surveys and well inventoriea nay also be applicable. If water for 
dooestic and agricultural use is affected by important seasonal variations or by droughts, 
a frequency analysis of the flow in the rivers, channela or sources will be essential. 

Water quality analysis may be also necessary particularly where water-borne diseases are 
affecting the health of the people. 

6. OBdlORPHOLOOY, SOILS AHD ISOSION 

If ^onorphoioglcal nap« are available or may be made by photointerpretation, they 
may facilitate the task for soil aurveya, aoil eroaion inventoriea and land ayataa elaaaifi- 
cation# They nay alao allow the preparation of hydronorpholo^ic nape indicating the reaponae 
of the different land unita to rvmoff, aubaurfaee flow and phreatic flow. In aoil aurvaya 
tba moat important paramatera to be obtained are slope, soil depth, texture, stonineaa, 
rock outcrops and hard-pan presence. Per crop and forest species selection, laboratory 
analysis of aoil samples will be desirable, indicating organio matter content and mineral 
composition, in order to recoioMnd fertilisation, application of lima and other aoil manage- 
aant measures. Prosion and eroaion hasard maps will be useful in the deeign of afforests 
tion and other eonaervatlon measures, as well aa in aetting apart areas which should have 
restrictions conosming land use. Clinogrsphic (slope) maps are also very useful for general 
land management planning. 

7. BCOLOCICJLL ZCNIHO, WILILIFE, VBQETATIOM AKD UlTD USE 

In ordar to x>rovide a aound basis for decision making an the varioue land usaa and as 
a guide towards an optimal multlpl^purpose use of land units, an ecclogical map may be 
deairabls. The Holdridge system of llf^sones is widely used for this purpose, partioularly 
in Latin America. Vegetation maps may also be obtained from serial photos and a combined 
vegstatioi^pressnt land-use map may be drafted from recent aerial photographs. If these 
are outdated and no time or fuxuiing for a new flight are availsbls, it is nsosssary to ohsok 
the land-use sunrsy very carefully on the field, einoe the aooriraoy of this InforMtion will 
be essential for suggesting changes in the land-use pattern. Wildlife, because of risk of 
extinction of certain speciea or because of ooMercial hunting or farming poaslbilitiss wmj 
be a significant slsmsnt within the PLCD Project: an assessment of tbs population of the 

relevant spsclss most be made, oonsldsring the spatial and temporal diatribution of the 
spsoisse Other snvironisental facets, such aa sites of interest for reoreation and the pr»- 
tsotion of water quality, qnisntlty and timing, should also be sxamizisd taking into oonaidsra- 
tion its utilisation in areas located downstream and other effects, such as floods. 
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6. EirviROMKEirrAi. impact ASSEsatarr 

On basifl of tho availablo isforaation on tho •nvironiMnt and ita raaourcea, oo 
th« one hand, and on the ^oda and servicee which be affected by current or future 
huiaan activitiee, on the other hand, the enwironeental haearda ahould be aaaeaaed, quanti* 
tatlvely if poeeible. Sooe of theee haearda nay be: 

~ eroalon and depletion of eoil reeourcea beoauae of improper cropping and fraaln^ 
fwthoda ; 

- eroalon due to logging and road conatruction; 

- degradation of water quality, yield or timing becauae of inadequate land manage- 
ment px^ticea; 

- aedimentation in reaervoire, intakee, canale and agricultural landa; 

- water pollution becauae of the uae of fertilisere and peaticidee, affecting 
fleheriee and water eupply for human uee; 

- waterborne dieeaaee; 

- eutrophication in water impoundaenta; 

“ floode and doughte caueed by changing landUuee patterns or by engineering worfce; 

- air pollution, affecting particularly vieibility for air-traffic, because of 
the use of fire; 

- depletion or extinction of %ri.ldllfe speciee* 
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App»pdix 2 
CASE SnVDIES 


This Appendix mdnantct the oaae itudiet pr«MBted at- th« Stoond Expart Conaultation 
on Forestry for Coommitj Developnent held 21 - 22 June 1977* Six of these were presented 
by participants (the Sahelian and Senegal papers are s\anarited jointly), and ttielve were 
oooibined in the FAO Desk Study. The seventeen papers are arranged alphebetloally by country 
and are detailed belowt 

1. China * Integrated Village Porestiy 

2. Colosibia - Forestry for Local Coonunity Developnent 

3* Ecuador - Legislation and Organioation of the Social Afforestation Syetesi 

4. Ethiopia - Forestry for Coosunity Development in Tiro 

3. India - Forestry for CooBonity Development (Village Forestry) 

6. Indonesia - Upland Forest and Fodder Systen on Private Lands 

7* " * Coflunity Development PrograimM in the State Forest of East and 

Central Java 

8 . Kenya - The Shanba Syeteo 

9. Republic of - Village Fuelwood Plantation System 
Korea 

10. Nepal - Fodder Tree System in on Integrated Rural Development Project 

11. Nigeria - Farm Forestry 

12. Philippines - Stallholder Tree Farming 

13 . The Sahel - Forest/Cattle System 

14. Sudan - Acacia Senegal Gum and Tree Fallow System 

13 . Tanaania - Village Afforestation - Dodoma District 

16. Thailand - Forest Village System 

17. " - An Approach to Integrated Watershed Kanagement j» Mae 3a 


Copyrighted material 



- 66 - 


1. China - Inttrrated Por»»try 

AKrloultural planning in China ie fully lata^ated with forestry, animal husbandry 
ami fiaharlst, so that tnaxinuiB bsnoflt can bs derived fron the land and water rsBOurcea of 
the oountry* The developiMnt of agriculture is aimed at stren^henin^ the collective econosiy 
of the eodnaunes which have extensive financial and admnietrative autoncay and reeponaibility 
for aany aapeete of eoonoodc and aooial life. 

One of the reeourcee China poaBeasea in abundance is i&anpower. Kasalve efforts 
with the iRvolvement of millions of peasants have pone into protection and productive affores- 
tation, dune fixation, ehelterbelta, catchment afforestation, dyke consolidation, farm 
woodlots and scattered trees. Hass approach is adopted even in research activities. 

The combination of widespread education and the steady accumulation of visible 
benefits has helped to develop the spirit cf mass participation by the people. This Is, in 
effect, a aanifeetation of the epirlt of eelf-relianee and the desire for action. Massive 
activity also is part of tbs class stru^le reflectine the advantage of a connunal society 
and feelindis of shared interest with benefits reaching not :^at the few but the conixunity 
as a whole. This is the main motivation for mass participation. 

The underlying technical principle in China Is rational use of land for agricul- 
ture, forestry and related activitiee with the object of maximizing productivity. The 
following syetems are employed: 

- types of *taungya plantation' with inteiwrow cropping of such crope as melons, 
cassava, groundnut, ginger and soyabeans; 

- raising of fodder crope and grazing under forests; 

- growing of nox^timber forests using food, fodder, medicinal and oil trees 

and other economic crope such as walnut, chestnut, fig, camphor, tea oil, tung 
oil and bamboo; 

- 'four around' forestry, around houses, villages, along roads and wateivays 
using such fast-growing tress as poplars, willows, pines, firs, eucalypts, and 
other types of vegetation such as bamboo; 

- forestry fame with the primary objective of timber production, which often 
have subsidiary activitiee yielding minor products such as medicinal plants, 
tiashroome or basket fibree. 

In all of the forest eyeteme, state policy and wood scarcity ensuree complete 
utilisation of the forest resources as timber, pulpwood, fuel and even prunings are salvaged 
for fuel or oonpost. Multiple use is extended to forest nurseries, where pig rearing or 
vegetable growing is associated with raising tree seedlings (in Chanku Tail nursery, edible 
Chinsss cabbage was grown at the edges of seedbeds). 

Mass participation in forestry by cooiBiunes is fundamental to local forestry. 

Article 3 of the Forest Regulations of 1963 states: 

'Revolutionary coaodtteea at the varioue levels must strengthen propaganda 

and education in order to promote Toreat oonsciousneas and forest education 

and OMbilise the masees to properly protect foreste and trees.' 

Host of the plantation teohniquee employed are labour intensive. Frofeosional foresters 
and tsohnioians provide guidance to men and women engaged in afforestation and logging. 

Forest reeearoh also providee a backing up service. Aspects of sllviciiltural management 
are the reeponaibility of 'professional teams'. 

Regional forestry bureaux are directly involved in coramunal forestry. The regional 
forestry bureau of Tallin, for inatanoe, controls 31 production units in 11 forest farms, 
and a full iafraatruoture organisation. The bureau is responsible for providing such 
sooisl services as health, education, recreation and shopping facilities. 
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One of the foreet fartno, of eocne 3 000 ha, provide* employment for bohm 46 
people, including teachers, doctors 8.va rnaintenance workern. The fam facilities Include 
hoxielng, schooliTu:, hath houses, olinic and a domitory for working middle school graduates. 

Reports on forestry in China give a generally favourable impression of rapid and 
dynamic forest developneni and of enthusiastic coimitment to forestry by the people and 
leaders at village or cormune level. 

Integration of forestry and agriculture, which has occurred at all levels in China, 
has had a positive inpact. A shelterbelt project, for instance, in the northwest, 

1 500 loD long by 12 n wide, was executed in two seasons by some TOO 000 farmers from nearby 
comtunee. In Kou county, from 19*i8 to 1975* 7d million or aooe I4O treee per nead of 
population had been planted lind aone 10 000 ha of windbreaks were established* Between 
1970 and 197? thinning yields in the county contributed to the construction of 80 000 hou^ 
ing units. In Kin Chin county 30 000 ha of eand dune planting and shelterbelte doubled 
food production per unit area over a protected area of I50 QOO ha. In Chouchou county extei>- 
sive forestry progranewse, including planting I6 million trees in 'four around* systems, 
were closely associated with the doubling of agricultural yields over a ten-year period. 

Key Factors 

- The complete integration of forestry with agriculture in the broadest sense; 

- The ability to motivate the people and develop a strong national and communal 
coitmitmenl to create and conserve foreete as pari of an integrated agricultural 
programne ; 

— The comnitment of the State to forest and agricultural developncni; 

- That deepite initial dieappcinting plantation resulte, the motivation and 
enthueiasra of the people ie such that, employing improved techni<?uee, they 
were able to continue developing planting progrananee without any major check. 

2. Colombia - forestry for Local Coiwunity Development 

Forestry activities could become one of the most important poseibilitiee in 
generating direct employment in rural areas and assisting employment in urban areas. Until 
now the main forestry activities have not been integrated into the rural developiaent process 
thou^ there has been some community participation in foreetry work both in the agriculture 
dominated lands and in the forest areas. 

Examples in the agricultural areas include: 

a) The growing of Inga epp as shade for coffee, on which many small faiviers have 
been dependent for their living for more than a century. This epeoiee also pr<^ 
vides fuelwood, increases sell fertility and ossisto in preventing eroaion on 
high Bteep areas. Diversification in the coffee producing areas by planting 
cypress, pices ana Cordia app either in areas not suitable for coffee or as ehade 
treee with coffee. Some 3 100 ha have been establiehed under a special coffee 
based diversification fund, one of the objectives being to satisfy the fuelwood 
and charcoal needs of the rural comrunities. An interesting example of diversi- 
fication for watershed protection nay be found in the Rio Blanco watershed ifhere 
plantations of Alnue .lonillensis are combined with Kiloiyu grass. 

b) A form of agri silviculture in the Pacific Coast region in which private 
farmers plant trees in pastures, and cacao and banana plantations. The main 
trees are cedar and Cordia spp and are planted at some 200 per hectare. The tree 
seedlings and technical aseietance are provided free of charge by a private lofS- 
ber company, which requires that the trees be correctly planted and aaiatained. 

The trees are the famer'e property, but it is probable that they will be sold 
to the lumber company for timber. 
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o) The INDEJlDiA (National Inetitute for Natural Henewable Reaourccs and Environ- 
nent)/WFP (World Food Propranme) reforestation project in Ayapel aims to establish 
fast-growing speciee suer as eucalypts. People working in the plantations received 
food in addition to wages. Some 1 860 ha were established over 5 yeare, which 
represented only 20 percent of the target planting area. The main constraint was 
land availability, as there was considerable pressure for grazing land. 

d) An Integrated Rural Developsient (IRD) prograTme was set up to improve rural 
incomes by such measures as improved agriculture, better marketing facilities and 
improved infrastructure. The forestry components are small and on private land 
and involved reforestation on small farms. Farmers were granted credit for such 
operations. Other forestry components included the creation of protective forests 
and the establishing of productive forestry plantations. The programme also pr<^ 
vlded techmcail assistance in the form of plantat one. The programme also provided 
technical assistance in the form of research, surveys and the setting up of demon- 
stration plots. The prograime aims to establish over 10 000 ha of plantation in 
seven different regions over the next 5 years. 

E^camples of coanunity participation in the management of forest areas include: 

e) An integrated project for development of community forestry (PRIBOCO), which 
was initiated in 1976, is based on a tradition of comminal work and has a recog- 
nized legal base. miBOCO attempts to link rural communities with the conserva- 
tion and development of forestry, wildlife and fishery resources. INDHRQJA pro- 
vides technical services and phj^ical inputs with the following main objectives: 

(i) increasing family income by employment; (ii) reducing agricultural pressure 
on forest reserves; (ill) integrated management of resources, with particular 
attention being paid to marginal areas. Prograinnee are implemented through cocth 
onunities to whom pays a planting and maintenance subsidy. In relation 

to forestry, coswunity inputs are labour, tools and land whilst the agency corw 
trlbutes nurseries, seedlings, technical assistance, incentive payments and work 
supervision. Funds resulting from harvesting are evenly shared between the com- 
munity and the agency. IIIBFFDIA cash is funded to continue further progrannes. 
Projects are selected on the basis of those having the soundest physical and 
social possibilities for implementation, and a number 2 U'e sited in areas where 
forests are being destroyed by agricultural activities. 

f) Development of agri silvicultural systems in the wet regions under COHIP 
(National Corporation for Forestry Research and Development) and the Matia 
Kulumba Institute cover five cotnrunity projects. The combined agricultural/ 
forestry activities are programmed to produce steady annual incomes, and dominant 
crops include timber trees, fruit trees| palms and bamboo. Social and resource 
surveys are carried out and research is an essential element of each project. 

g) The colonization project in the Amazonian watershed attempts to reduce the 
harmful effects of uncontrolled settlement. Phase I of the project aimed to 
resettle 4 50C/ farmers by granting secure land titles, supervised credit, 
reading, schools, health serviceB and technicad extension. 'Riase II has continued 
the prograone since 1978 snd p>articularly attempts to implement a progranne of 
natural resource utilization and conservation. The watershed forms three main 
zones, the mountains where protection is necessary, the foothills which arc 
allocated for grazing but where some protection ie necessary, and the jungles of 
Caqu6ta where shifting cultivation is destroying forest cover. Extensive forestry 
prograoBSS and research are reguirsd as part of an integrated programe to reduce 
the problems in the different zones. 

3» Ecuador - Legislation and Organization of the Social Afforestation System 

The Ecuadorian social afforestation systen aims to develop local forestry and, 
where possible, to involve local connunities. There is only very limited information 
available on the prograisDe, and this indicates that some 6 000 to 8 000 ha of plantation 
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war* aatabliahad betwaan 1963 and 1974* The na-in reaaona for daviaio^ tha prograin ««ara 
to protect natural raaoureeoi to create opportunitiea for penaanant and aeaaoaal aoipXo 7 «ant, 
and to provide additional aourcea of income for rural populationa. 

Tha 'Social Afforaatation System' waa eatabliahed by Presidential Dacraa in 1964* 
The Decree contained the folloiring artielea aoon^ othera: 

'Art. I Reforestation of idle lands suitable for forestry is of national Interest. 
Reforestation will take place throxi^ the Social Reforestation System, 
that is the formation of forests in ^ich the workers participate as 
joint owners. 

Art. 3 ^or the purpose of this Law, the following are considered lands suitable 
for forestry: 

a) Those which should have forest cover to protect natxiral resources. 

b) Those idle lands which are not adequate for a^ieiilture or artificial 
pastures, but which nay considerably Increase production by the 
establishment of forest plantations. 

Art. 3 The owners of lands suitable for forestry shall be obliged to afforest 
such lands, employing one of the following eyetems, in this order of 
priority: 

a) Through the Social Afforestation System. 

b) On their own account, under terms and conditions apeclfied by the 
Ministry of Development. 

c) At the expense of the Ministry of DevelopMnt. ' 

The law implicitly refers to different possible contracts and designates the 
responsibilities of and the benefits to the contracting parties. After promulgation of tbs 
law, the Forest Service implemented afforestation through 'contratoe', 'consorcioe* or 
'oooperativee' , which terms are defined as follo%fe: 

'Contratoe* - The lendowner provides land and pays the Forest Service the costs 
of planting. The entire planting operation ia the responsibility 
of the Forest Service, but the plantation and ita produce belong 
to the landowner. 

'Conaoroioa' - Planting ia carried out by the Foreat Service but the landowner 
contributes no funds, providing only the land. The distribution 
of yield is 30 percent to the landowner and 70 paroent to the 
Forest Service. 

'Cooperativee* - Planting ia carried out on private lend belonging either to an 
Izidividual or to a cooperative. All labour is provided by mmm- 
bere of a oooperative and the Forest Service provides superviaion 
and planting stock. Future yields are divided 23 psroant to the 
landowner, 63 percent to the oooperative and 10 percent to the 
Forest Servioe. If the oooperative is also the landowner it 
consequently receives 90 percent. 

After Initial succees, there ere recent indloati<»s that the prn|TeBme has lost 
some impetus. It is euggeeted ttet this is due to lack of traiaad personnel and leadership 
for orgmaieation and administration of the eyatem, logistic problema oreated by tbs diffttss 
nature of the email land holdings and too eabiticus a spread of ectivities hjr the Forast 
Servioe ia promoting the eyatem nationally, and inadequate finaaoial raaoureas to provids 
iaeeaiivas for oemmualty partielpotloD. 
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thene constraints, howsvsr, with som« forsigr. aia inputs, 6 000 - 5 000 ha 
of forast plantation have bssn sstablished. What has bean aehievsd aay, to sons degree, be 
attributed to the following factored 

- pertinent forest legislation; 

- a traditional and deeply rooted cuetorn prevsiiling since Inca timee, called 
'minga', wnich conaiete of voixur.tary unpaid work provided by the laeobere of 
a ooncunity; 

- villingnesB of the Forest Adninistration to pronote social afforeetation systeme; 

- land availability, both denuded and in process of accelerated eroeion; 

- availability of a few epeeies, mainly euoalypte, suitable for the range of 
climatic and soil conditions in the country; 

- foreign aid to provide incentivee to the coostumtiee. 

4. Ethiopia — Foreetry for Coenunity Developaent in Tiro 

This pilot project is very Buoh in the initial stages and full implementation lies 
in the future. The Tiro Subworeda conpriaes a mountainous valley with a population of 
15 000, The people are mainly Oromo who have been sedentary agriculturists in the area 
since the nineteenth century. Deforestation is prevalent, but Tiro Forest of 5 ^^0 ha of 
mainly Jinii^entf procera and Podocaurpus gracilis remains* A 50 km all^eather road has been 
constructed to allow logging of thie forest. The road has bad some coanRinity inputs and is 
aesociated witluthe forestry project. There are local ahortages of fuelwood and poles, but 
it is considered that the situation will continue to worsen over the years. 

Prior to the 1974 revolution there were extensive farm owner occupiers, but eince 
then all land is vested in the etate. Maxgr of the former owned cattle, sheep and goata. 

The latuWuee pattern in the valley has not been studied. The main aspirations of the people 
are reported to be for cliu.es, echools and employment. The objectlvee are: 

- to initiate and encourage sustained self-reliance in forestry within the context 
of rural development; 

- to test and evaluate a methodology for rural development in Ethiopia. 

Lanc^use and wooeWuae surveys are preliminary requirenMnte. It ie envisaged that 
5 - 40 ha blocks will be available on steep slopes; 1 - 3 ha blocks vail constitute minor 

areas, aiui 0.1 - 1.3 ha areas around dwellings. As only an initial 1 ha ie planned for 

development, no technical details are given. 

The State Koreat Development Agency (FWDi) provides the main nvunagement and teclw 
nical inputs. Within the project area there are 14 Peasant Aaeociationa (PAa) who elect a 
representative oocmiittee. All land is nationalised but the people haw rights of utilise 
tion. The PAe control land and labour. Forests over 80 ha in area are state forests co»> 
trolled by the FVDA.; forests of less than 80 ha are generally classified as for the com- 
munity and are controlled by the PA* The project is carrying out social studies to under- 

stand tbs looal population's attitude to forestry. 

Tbs PA oontributee land, Labour and coomunity organisation. The FWDA contributes 
technology, eeedlinge, training, transportation and tools. All of the material benefits 
are intend^ to aoorue to the oosnunity end the etate benefits from environsiental effects. 

The project 'is at too early a stage for any achievements to be recorded. 

5» Indla__- Foreetry for Cousnuiity Development ( Vlllajee Forestry) 

Historical customary rights to forest produce are dieouseed and it ie notad that 
these were vested in basic viXlege unite. The past intensive forest reeexvation progrsame 
is seen as a natural oonsequeoce of agricultural pressure on forest leads. Forest destru^ 
tion has latMasified in recent years partly as a reaction to freedom and as an assertion 
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of also due to population growth, oven-azploitatlon of reeouroeo and diminishiag 

foreat areas* Comiiial rights have tended to be (tisused and shortage of produotive oi'imniiiiity 
forests Is sufficiently critical as to be a national not a local problm. 

Sxsnples of approaches to cotasunity forestry are given. The destruction of tradi- 
tional societies, enore accelerated in recent tijsea, had aads it difficult to naintain su^ 
oessful local organisations. Even in northeast India where tribal culture still persists, 
Tillage Councils have been unable tc control harmful shifting cultivation. In the Punjab 
it was thought that a prograane of planting roadsides, canal banks and vaatslsads was uiw 
economic, but when finsncial returns and benefits were assessed it was found to be profitsble 
and the prograsme was extended. Paiv forestry, whioh would be a natural development oonse- 
qusnce of wood shortage, has been oonstrained by agricultural and forestry conflicts, and 
the peasant farmers dedicated priority to agriculture. In Dinajpur, however, boundary plant- 
ing of a light crowned tree ( Palbersia sissoo) has been successfully carried out, as has ths 
planting of Casuarina on sandy eoils in sout^ India. 

The effect of hi|^er per oaput urban fuel consumption on forest resouroes is di^ 
oussed. Inoresssd oil coste have affected thia issue and such altsnative fuels ss gas 
and soft coks are expensive possibilities. For rural areas, ths initial dsvelopmaat of 
methane gas from orgautic wastes nay prove a useful altexmative to fueXwood. 

In an attempt to improve local forests, legal limitati.ona were put on ths use of 
the forest, idiilst oonserving local rights. Ths legal status of local forests was osiw 
tralissd for national decisioiwnaking, and removed from the local arena idiere it was often 
difficult to make the necessary progress in forestry. The application of che^ individual 
forest licence rates tended to be abused by exploitation for sale. The employment of local 
people in improving degraded forests met with some modest suocsss. Clsaring of forests for 
agriculture is a major problem and sometimes this appx'oach was used ss a subterfuge to 
exploit timber. 

The National CooBission for Agrioulture has stressed the need for more intensive 
use of forest land. A national programme ie being developed on a sound lan^uss bass. Ths 
rate of forest deterioration, however, puts a constraint on ths time availsbls to effect 
mssningful progrsmes. Customary lea^rship at ooomunity level la rare, yet leadership, 
either customary or statutory, is essential for implementing prograoBes. Local government 
is based on a three tier elected Paneh^yat System, at village, area and district levels. 
Whilst the Psnehayat is responsible for village forests, such slsctsd bodies tend more 
to%rards Inisediate problems with short-teni solutions rather than longterm forestry projsots. 
The Panchayats have experienced great difficulty In attempting to control the use of forests. 

Part-time forest employment of people fonssrly living on forest pilfering has a 
bensfioial sffsot. The organising of collection of minor forest products on an Individual 
basis, rather than on a contractual basis, has inoreassd coosonity benefits. Ths setting 
up of purchasing centres paying fair prices improves esah crop possibilities. 'Tsusgya' 
by malang fuller use of land can ocnatitute a benefit, aa can full employmsat in laz^r^^acale 
{^.sntation projects. 

Coonunlty participation in village forestry has not, in gensral, been suooessful. 
While it is aooepted that state forestry prograanss cannot provide for all looal needs, 
responsibility for villsge forests has been assumed by the forest department which under- 
takes plantation planting and maintenance, and the usufruct is shared between the forest 
department and ths Villsge Panchayats. causes of failure are not analysed, but by 
implication, the main faults are attributed to ooimunitlee, but the following msy be 
oontributoryx 

- poor Institutional framewoiic; 

- lack of forestry traditions snd lack of traditional orgsniaationi 

- Ineeatives Insuffieiaat to enooursge participation} 

- initial government Inputs and planning inadequate. 
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th«M difficulii«B, farm forestry is bein^ pro«otsd at the national Isval. 
In Uttar Pradesh there are signs that coonunities wish i,o participate in local forestry* 

The Poreat Department is looking for ways to diversity forestry and create more benefits for 
local coonunities* 

6. Indonesia ~ Upland Forest and Fodder System on Private Lands 

The Solo River System is the largest in Java* Like in many other parts of the 
islaxid, erosion and flooding are widespread in the Solo basin and have reached such a criti* 
cal stage that more than 100 000 ha have been virtually abandoned for agriculture in the 
Upper Solo area alone. There, the intensive population pressure on the land is estimated at 
dro/te and is inoreasiog at a rapid pace. Farm income is low and the great majority of the 
rural population are subeietence farmers* Degradation of natural reeoureee and population 
growth are anticipated to continue at such a rate that if no drastic OMasurea are taken, the 
prodnction of food energy in one su\>-baein of the Upper Solo will drop from 93 percent of 
acceptable nutritional requirements at present to 36 percent in 40 years. 

Realising the need for soil and water conservation measures, the Covemment of 
Indonesia set up in 1973 & multidieclplinary project to study the deterioration of watershed 
resoureoe, develop remedial measures, demonstrate these techniques in pilot areas, dsvelop 
planning procedures and make recoanendatione for strengthening the adoiinietrative machinery. 
Substantial food inputs from VFP, fertiliser from FTHC and technical advice from UNDP/PAO 
have been provided. 

Reforestation is seen as an important oonponent of a comprehensive watershed manage- 
ownt prcgrame. F<mr forest systems are propoeeds 

i) permanent protection forest on etate-owned forest land; 

ii) permanent protection forest on private land along riverbanka; 

iil) tamporazy soil regeneration plantations on private land, critically 

eroded and nearly ebandoned, below ^ percent elope, which after one or two 
foreat rotations will be returned to agricultural use; 

iv) permanent protection/produotion foreet on private land over 30 percent elope 
(As the local population often depend solely on that land for their survival, 
a eilvi pastoral system has been developed comprising trees, grass and ani- 
mals, the grass/animal component providing the land operator with a yearly 
income almost inediatsly after foreet eetabliehment. Tree epaeing le 2 m 
z 2 a, aiming at early canopy closure. The choice of tree speciee depends 
mainly on climate, particularly rainfall, and elevation, and the mam species 
are Pjnus merfcusii interplanted with Albiiia falcataria * or Eucalyptus alba * 
Fines are given no fertiliser as Albisia * a legume, is included to improve 
the fixation and recycling of nutrients. Eucalyptus le fertilised in the 
first two years for good estsblisbment* The eetimated rotation is 30 years 
for the pine, etc*, system, Albisia being clear-out in year fifteen and pine 
being tapped for resin from year ten. On other sites, the Eucalyptue/ mrase 
system is managed as a coppice stand on a 10-year rotation* 

Underplanting of elephant grass ( Psnnisety pumureum ) is carried out at 
0.80 a z 0*80 m. The elephant grass leuity is increased by the farmer by 
planting cuttings in the first two years and full production of 30 to 60 t/ 
ha/yr, dspezsiing upon site condition, is attained in year three* The grass 
oroprequires 200 kg/ha of urea. A financial compensation is provided, suffi- 
cient to maintain the owner and hie family during these three years. This 
system would allow the farmer to raise at the stable I.5 to 3.0 cattle per 
hectare (sero grasing) and to generate an adeqxiate and steady income from 
year four. 
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The Pinue/Albitia/ gra88 eyetem would employ two aen on a full-time baeie 
per hectare while the Bucalyptue/ grae e syetea would eoploy one men per 
hectare continuouely. Estimated I«P.R. for the pine /Albiaia/ graae/cattle 
system varies from 16 to 21 percent and for the Eucalyntug/ graae/cattle 
eystem 13 to 14 percent, depending upon site conditions. 

The silvipastoral component on private lands is at the reconsMndation and 
pilot stage only, no single organisation exists to execute a larg^scale 
scheme. Since 1974, some 300 ha have been planted in four su^watersbeds). 

Besides forest or silvipastoral systems, the Upper Solo project is also envisaging 
to improve the traditional homegardens where multi-storied and multi purpose vegetation 
alrea^ prevails and forms from time inmemorial a quite stable ecological system. This 
concept, still partly on the drawing board, would consist of rationalising the production 
of annual food and cash crops, eetabliehing in each garden a fruit tree section and a 
fuelwood species section and building a small pond for seasonal fish culture. The aim is 
to improve soil conaervation practices and the diet of the local population, to inerease 
farm Income through the sale of production surplus, to provide ba^y needed fire wood 
therefore to prevent oveiwezploitation and illegal tree cuttings in the forest. 


Key factors : 

The pilot stage of the reforeetation and eilvipastural activities have pointed up 
the need for credit for cattle, and for credit for fodder crops in the Government fertiliser 
credit progrsamei for diversification and intensification of extension and education prcH> 
grammes to ensure understanding on the part of the farmers; for participation of the popi^ 
lation at the planning stage, and by farmers in the improvements made by the project on 
their own land; and for some of the support to be paid in cash, which has more incentive 
value than food. 

This experience points to the key factors for the euccees of the progrs/BDe in the 

future: 


i) to apply a well-defined multidisciplinary approach to comprehensive water- 
shed management with forestry as one of the many components; 

ii) to create a single organisation for planning and supervision of, and coi^ 
tinuing technical assistance to, watershed management prograames and, at 
the execution stage, to develop effective operational linkages between the 
various branches of the Govemmnt machinery to ensure the timely delivery 
of complementary inpute, particularly credit, fertilizers, extension and 
training; 

lii) to secure the people's active participation, from planning to execution 
and management, ao as to ensure a self-propelling development process in 
the local coomunity. 
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7« Indoot - Co— anity Dtvlopgwnt Progrannc in the State Forest of Kogt and 

Central Jftva 


The forest area covering alnoet 2 million ha in £aat and Central Java la mana^d 
bx the State Forest Corporation, Panim Perhutani. The forests are nalnly planted with teak 
which covers aoeie 845 000 ha. The area enjoys an extensive ipfrastruet\ire. An important 
feature of the area is a population density of 570 persons/ksi^, which puts aone pressure on 
land and the forest areas. One of the aims of Perhutani is to improve the life of people 
in the vicinity of the forest in an effort to reduce deatands on forest land. The families 
are close teit and there is aigpiificant social ranking and a particular reapset for aiders. 
Whole family units assist in hsrvestin^ a^riculttiral crops. Perhutani employs an extensive 
labour foroe. The planned progra/m to improve coomiunity life is mainly directed at irw 
oreased eroduetion thrcui^ a^isilvloultural eyetems. The main eyetem is 'tunpan^ari* 
(taunsya) oombiain^ food produotion and planting of foxeat trees, mainly teak. A further 
system involves raising grass fodder under teak, with the fodder used for a sero gracing 
cattle fattening prograjmM. Other projecte involve the growing of red kalieadra 
( Calliandra calothyrsus ) fuelwood belts, to provide firewood for industry and 
coammltiee. Pilot projects in beekeeping end sericulture have also been introduced 
rsoently. 


The main objectives are firstly conservation of the forest reaourcea and secondly 
raising the standard of living of the looal comcBunity by increasing food production from 
forest land by using agrisilvicultural eyetems. This latter objective aims at having an 
prograimM of 50 000 ha of taungya plantation by l97S/79i as well as establiehing 
10 000 ha by other plantation methods. 

The main tree epeciee is teak planted at 3 ^ 1 >n, and the eilviculture of this 
tree is well known and techniques are well establiehed. The 'taungya' eyetem which ie 
restrioted to comparatively fertile flat or gently eloping eitee ie also well establiehed, 
but improved agriculturel orop varieties and fertilisers have increased yields threefold. 
The fertiliser applications aleo appear to have increased teak growth rates. 

In 1973 Perhutani began ioveetigsting the productivity of elephant grass, 
Pennieetum purpureun . under teak, mahogany and pine plantations in the forest area. The 
grass 1s being sold to famers arul no cattle are allowed to graze in the forest. 

The Pennisetua fodder grass is productive for 4/5 years and can be cut 10-11 
times per year if irrigated, giving up to 150 t wet graee/na/yr and up to 75 ' 
ralnfed. Average yields of 60 t/ha/yr are expected. 

4il activities are controlled, organized and take place on etat^owned forest 
land managed by Pertiutanl, which providee a number of inputs: 

- loans for fertilizers or cattle, 

- improved noi^teak wooden housing in temporary (5-6 year) forest camps with 
the houses being dismantled and given to labourers after 6 years, 

- social in;xitB including health facilities, 

" training and extension for forest workers and farraers. 
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The p&rticipante in the echenwe contribute their labour and in return enjoy iiw 
creaeed incomee fron cropping: and fodder and the payment of ar incentive b-inue after 2 yeare. 

Loans and erleneicn allow the development of improved a^icvtltural mexhods. 

Perhutani puts in a rac^ of inpute and the stain benefits which accrue are 
reduced plantation eatabliehment coets, increased tree ^otrth and seo’irity from squatter 
activities. 


Moat cf the projecto are at early eta^e and achievemente are alight at this stage. 
Some 5 OOO ha are under inteneive taungya cultivation with application of fertiliaere* 
superior seeds, etc., and a rapid rate of development ie projected. For grass fodder ?dl ha 
were established by ^S16 aswer«73^ ha of red kaliandra fuelwood. There le a waiting list 
of people eager to participate in these projects. 

Key Factorst 

- The main factor le land hunger which allows the extensive development of 'taungya* 
plantation eyetems. 

> The recognition by the forest authority of the need for good public and local 
relatione, by the proaM^tion of a nunber of projects which will benefit local 
coonunitiee. 

- The forest estate has been eetablished for a coneiderable period, and conee- 
quently forest management takas precedsnee over other factors. 

- Inputs and benefits require some quantification to determine the relative return 
on inputs to the comunity and forest agency. 

8. Kenya - The Shaaba System 

The Wa Kikuya tribe, finding itself faced with land shortage, readily accepted 
employment as liceneed cultivators under the Forest Department'e Shaaba System, the first 
recor^ng being in 1910. 

Since then the number of people employed under the eyetem increased steadiljr and 
1975 was estimated to be 9 000. 

The Ma Kikuyu and aoew related tribes sre industrious agricultural people having 
a considerable demand for land to cultivate. In 1986 the Forest Department considered that 
there remained some 140 000 ha of existing forest reserves, mainly in the Kenya highlands, 
suitable for thie sytem, and the eoile are generally productive under agricultural orope. 

The main difference between the 'sbamba' aystea and many 'taungya* eysteme is the 
considerable integration of the eultivatore into the Foreet Department. Under the 'shaaba* 
system ae organised in the l96Ce the resident workman agreed to work for the Foreet Depart* 
ment for nine months each year, to clear in hie own time the low value cut over indigenous 
bush cover from a specific area of land (0.4 - 0.8 ha) each yeai', to allow the Forest 
Dep>artment to plant trees in the cleared land (the ehamba) after id months, and to keep, 
these trees weeded for 5 yearo. By tradition, the men carry out the initial clearing, but 
the subsequent 'ehamba' cultivation ie by women. 

The Foreet Department guaranteed the resident workman nine months of wox^ per 
year, supplied a house and land for shaaba cultivation, assisted in felling large unmeroba&t* 
able trees during clearing, allowed the growing of anmia) crops (aaise, potatoes, beans, 
peas and other vegetables) and the pasturing of 15 ehaep. The reeident worker's duties 
included nursery work, pleating, weeding, pruning, house and road construction. The pro* 
duoe from the particlpsnt 'e sbaiitba was considered as part of his esKjluaents. An asaessaent 
made in the 19^a abo«fed that depending on dlstaace from areae of demand and the atata of 
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the aiarketf and alter providing for hie family needed tne eurplue agricultur.** produce* could 
be worth up to 2.8 time? the annual minimuoi agricultural wage applicable in the area. The 
apparent eavrng* to tbe ro“%at liepartroent , by considering the 'Bhamba* part of eraolxunent® 
were to eooe extent offset by the necessity to employ a labour force large enougr. to prepare 
ade<Tuate areas of land for reforestation. The surplus 'shamba' produce rade a significant 
contribution to national food requirements. In 1962 and 1963 the maite marketed by this 
1 percent of the population contributed 6-10 percent of the total smallholder production 
and it was estiinated that potato production formed an even larger proportion of national 
production. In tne mid-sirtics, increased agricultural production from soallholdings, 
created by splitting larger farms, reduced vegetable pricce and had an adverse effect on the 
income from the shamba syvtem* 

In 1976 there was a radical change xa the system. All the resident forest workers 
are employed for a full year and have the status of civil service workers. If they wish to 
cultivate crops they have to rent the land froo the Forest Department. This virtual elimina^ 
tion of the 'shamba* system has resulted in significantly increased direct establishment 
costs. It was estimated that of the 9 000 sha.mba workers, only 6 000 full-time workers were 
required to meet the labour needs of the plantation programirte. 

Key Factors : 

- Land hunger and the availability of industrious traditional shifting cultivators. 

- The facility with which shifting cultivation could be developed into the 'shamba' 
agri sllviculturai system and good fci’tlle soils in forest area^. 

- The sharing of agricultural preparation and cultivation between men and women 
permitted men to take up paid employieent for nine months each year. 

- Increased government inputs of housing, sncial services and nettled forest 
villages have assisted in the continuation of the systei. On the other hand, 

♦he creation of settled conmumtles has created problems of transport as tnc 
distance between village and shamba has increased. 

ftepublic of Korea - Village Fdelwood Plantation System 

The supply of fuelwood in the Republ ic of Korea is inadequate to meet tne demands of the 
population, and loaves, gi'aas and forest litter are collected for t'uei. Ki<:e straw, 
stalks and other a^icultural residues are also consumed in large quantities. The 
removal of forest litter has caused erosion and downstream flooding and also the lowering 
of soil fertiiity, whilst the burning of agricultural residues deprived individual farmers 
of a potential pourcc of income aid the country of valuable raw siateriala. 

Recognising the seriousness of the situation, the Coveidiinent introduced a number 
of measures in 1973 to strengthen the forest service, make the rural population aware of 
their own predicament, enforce regulations forbidding disturbance of forest floorn and 
initiate a national re fere at at ion aehsms to create village fuelwood plantations through 
village labour. A national survey was made to determine fuelwood requirements by location, 
and establish prioritise of action. 

The village fuelwood plantations come under the Saamaul Movement, which was 
initiated in 1971 as a nationwide comprehensive self-help programe to improve living corw 
ditions in the rural areas, to achieve greater decentralised eoonosiic growth and to alow 
the flew of rural people to the large mstropolitan centres. 

At the village level, each village has a Sasmsoil Coenittee of about 1^ elected 
menibera who decide on needs and priorities and send requests to District and County Cot*v- 
mittaes. The execution of forestry work is the responsibility of the Village Forestry 
Association (TFA) , psu^ of the Sasmaul Movement. The V7A can call on technical guidance 
from both foresters of the VTA Union and of the Office of Forestry. A government legal 
requirement affecting availability of private land is that all steep land has to be put 
under forest cover and most private owners find it convenient to have such an afforestation 
scheme taken over by the VFA or Covemsient, 1^0 fully subsidize aeedlings, fertilizers 
and other materials. 


9. 

rural 

maize 
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The annual planting rate attained over 40 000 ha 'in 1975* 

Kay 

The nain feature of thie programe is the villa^re* coonitaent tc rural develojH 
Dent and the conminity epirit directed towarda inprovin^ atandarda of living and quality of 
life idiich haa led then to undertake^ on a voluntary unpaid haaia, a wide range of rural 
inprovenent activitieet one of which ia the eetabliahieent of fuelwood plantationa. The 
creation of euch plantationa ia an Integral part of the overall Saamaul concept, and the 
villagera are cocnltted to foreetry developBent through their Village Poreetry Aaaoeiationa* 

A further poaitive factor ia the GovenuMnt'a awareneaa of the demand for fuel* 
wood, requiring urgent control of foreat areaa and increaaed davelopaent of plantationa, 
and the creation of a policy to upgrade forertry and actively to encourage and support tha 
eatabliahnent of fuelwood plantationa. Thie policy, aided by etrong and effective euper^ 
vision, aealete in motivating the villagers' well-disciplined aoeial structure iaplenent 
comunity forestry prograiBee. Helevant legislation haa been enacted. 

Other important factors: 

- Early returaa fron the plantation ayaten, resulting froD a apeeies yielding 
fuelwood and cash after the first year. 

- The existence of a reasonable infrastructure. 

- Strong goverryaent pressure for over 10 years for anall private laodownere to 
give up or afforest noi^agrlcultural land. This haa basn accepted by landowners 
and there ia little difficulty in securing euch marginal hill land of low 
agricultural potential. 

- The technical knowledge of suitable epeoiea, site preparation, sound teohniques, 
together with euoh factors as effioient extension serrioes, particularly throu^^ 
Base ooflBunication media. 

10. Nepal - Fodder Tree System in an Int egrated Rural DeveloBment Project 

Some 60 percent of the population of Nepal lives ia the hills, 30 pereent in the 
Terai and 10 percent in the Himalayas. Th% national density average ia 620/\a? of culti- 
vated land rising to 1 lOO/ta^ in the bills. Estimated per caput GNP la USS90 - 100 and 
Nepal ia classed as one of the least dsveloped nations. 

Agricultural development strategy seeks to balance eoonomio growth with inoome 
distribution and provide more equitable regional devalopment. It proposes to correct 
declining agricultural productivity, and control spontaneous aettlamant in lowland foresta 
by large numbers of marginal fazners from the hills. 

ia part of this strategy a pilot rural development project has bean drawn up to 
develop part of the hill districte where 2$ 000 familiee (a total of 191 000 people) reside, 
9^ percent of whom farm lees than 1.0 ba, with holdinga averaging about 0,-3 ha. Only 
4 percent of the population Is Isndleaa. Present farm production in the area la only 
capable of meeting family aubaiatenoe for two-thirde of every year, with the balanoe being 
made up by wagee from employment outside of the district. 

The full rural development project aims st intensive agricultural axtanslon, 
improving crop yields, farmer and staff training, livestock developeent. Improving maztceting, 
improved lazkd use and control of soil erosion, proviaion of amall warehouses and credit, 
providing health centres snd dsveloping village water supplies, reforestation, providing 
tracks and bridges and improving cottage industries. 
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For«»try is part of a wide restructuring of tho rural ecooonyt which makes it 
possible to reduce cropping grazing pressures on land that should be regenerated or 
replanted to forest cover* 

The forestry coaponects of the jwroject are: 

- reafforestation for Tael and fodder on government land, 

- regeneration and protection of forest areas, 

- forest erosion control. 

The total forestry programne covers some 8 600 ha over an initial five-year period 
and all of the functions are interrelated. Fuel and fodder plantations total 2 100 ha, but 
of this 23 ha blocks of fodder plantation will be sited in each village Panohayat area. 

Some 6 000 ha of degraded forest would be regenerated by the provision of fencing and guards 
whilst 470 ha of planting would be sited on bare erosion sites. The forestry programme is 
to be preceded by a first year survey to determine precise areas for development. All of 
the forestry programme has a protectivs function, but apart from the areas designated for 
specific locid production, the protection forests are also expected to yield fuelwood and, 
more importantly, fodder. There ie a large livestock population which, as has been already 
noted, is highly prized by the village coonunities and, as a consequence, fodder is a most 
Important forest product. A buffalo will eat up to 7 metric tons of leavss which comprise 
41 psroent of its fesd in a year, and a cow will sat up to 2«3 metric tons, comprising 
27 percent of annual feed. 

In Hepal,' local development prograBsee are planned and implemented by institutions 
set up under the Panchsyat system which is a struotur^ly integrated foui^tier system of 
administration. Lsgislatlon introducing the system was enacted in 1962 and the first eleo- 
tion of office bearers was held in 1963* The four levels of this local government system are 
elected Village Panehayate, I>ietrict Panchayata, Zonal Panch^mte and the National f^uochayat. 
The main alms of the syetem are to secure grass root level participation in local development 
and welfare schemes, to make higher levela of government administration responsive to the 
needs of the people, and to decentralize administration to utilize coore fully local resources 
of men and materials. 

To attempt to secure the required level of cooperation and coordination between 
district Panchsorats and technical ministries, they have been put into a secretariat \inder 
the control of Chief District Officer (CDO) for local development at district level. The 
CD0*s function will be to promote the smooth implsmsntation of district development plans 
«nd he is also rssponslbie for law and order. When a plan has been approved, the individual 
contponentB are implemented under tne diriot supervision of the technical functionnaireo of 
the concerned ministries, but under the overall guidance of the CDO with the support and 
cooperation of tne District Panebayat. 

The Nepalese Govemmexrt has recognized the need foi coanunity involvement in 
forestry. The recent 1976 policy provides for the vesting of responsibility in the local 
comunlty for email woodland areas in agricultural zones together with rights to produce 
from these areas. Forestry development will be carried out by the forest department with 
the cooperation of District and Village Panohayate. 

Key Factors ; 

As this analysis is based mainly on a pr^prcject appraisal, the identification 
of key factors must be conceptual rather than actual. 

— That forestry as part of an integrated rural devslopasnt prograsne oould 
contribute to raising the standard of nutrition of the local oommunity 
from below subsistence level. 

“ Realisation of the importance of forestry, to the extent of transferring 
oultlvated land to forestry by ioereaaing agricultural yields using improved 
methods on the remaining fannlands. 
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» The recognition that not only coDOUiity production forests hut local protection 
forests should nake sume contribution to local needs* provided the aain protec- 
tion function is attained, 

- In an area of high llvectook popilaticn, the established importance of the 
forests as a valuable source of fodder for suppleoentaiy feeding. 

- Directing rural development strategy* including that of forestry* through the 
Panohayat (local government) aystam so that both planning and ioplementation 
are discussed and approved at the village level. 

- The recognition thct technical weaknees in the Panchayat at dirtriot level 
requires to be made good by Oovenament and external technical inputs and 
training. 

11. Nigeria - Fajia Forestry 

The problems in three different locations which typified the differences in 
ecological conation, peoples and objectivesof farm forestry were describe*, in general. The 
tern 'farm forestry* was used to mean the raising of forest and fruit trees in private and 
coNBunity lands outside forest reserves. Such trees and wood were owned and managed by the 
farmer or coiBBunity* with or without technical* financial or other assistance from Govern- 
nant or noi^govsmaeat agencies but preferably with such assistance. Farm forestry oould 
be practised on famlsnds* compounds and unused tracts of ooonunity land. Forestry played 
a further inqiortant role in rural developoeni in Nigeria through many other prograiaaes 
within foreet reserves such as taungya, shelterbelts* pulpwood and other plantations and 
through traditional employment generating activities of exploitation and regeneration. 

Three examples where fam forestry was started are cited: 

a) Shelterbelt project in Northern Nigeria - This is an area with urgent need of 
environmental in^ovenent with a low annual rainfall averaging 700 am. Earlier 
attempta at eetabliehiug some form of shelterbelts had met with mixed success. 
Seedlings of fruit treea had been distributed free to all intereated persons snd 
organisatiojis. By 197^ over ?60 000 seedlings had been planted. There was a 
certain preference for fruit trees since they had dual advantages and were tradi- 
tionally protected in famlanda by rural conunities. 

b) Soil erosion control in Eastern Nigeria - This is an area short of wood with a 
serious srosion problem. The Fore^iy Services of the two states had been 
estsbliehing forest plantations through agn silvicultural methods* whilst recently 
seedlings of mainly fruit trees had been produced sold at reduced prices. 

c) Rural forestry development proiect in Western Nigeria - Here, there is a high 
demand for wood b^h for domestic an^ for industrial purposes. The Stats 
Forestry Service* in cooperation with the Federal Department of Forestry* was 
involved In a oampaign tc encoxirage rural inhabitants to grow Cmelina arborsa 
end teak for fuelwood, timber, transmieeion poles and as raw material for a pulp 
and paper mill. As in the shelterbelt project* seedlings wars given free of 
charge to farmere. Within ite first year of operations* 1976, about 700 ha had 
been planted and over TOO 000 tree seedlings had been distributed. In this parti- 
cular area much initimtivs had coot from the local comnunitiea thenaelvss, and 
the Forest Dspartment concentra;«<l ite efforts mainly on extension and public 
infoxmation. The Ministry of Infonnation had helped to disseminats information 

on the project through television and rc^o. 

It was noted that the availability of markets in nearby large urban areas snd wood 
requiring industries had created particular comlitiona favoxirable to farm forestry. Althou^ 
the primary use of the wood product would be for the farmer hlMelf, any exoess to his own 
»eeds could sssily be sold outside the conunity thereby providing an additional income. 
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The need for cooperation between the varioue miruBtraea involved waa recofimended. 
Since thie ie a forestry project, the centre of activities would be the Forestry Service. 
However, as resources would have to be developed within the connunity, Inputs by other 
govemnent organir-ations would be necessary. The Forestry Service would have an executive 
role and a coordinating coasuttee of people repreeentin^ other branches would be establisned 
to review periodically the progress nade. 

12. Philippines - Snallbolder Tree Faralng 

In the late 1960s, is line with govemront policy and with govenraent financial 
support, the Paper Industries Corporation of the niilippmes (PICOP) launched a combined 
agrioulture and tree farodng devslopskent plan, firstly to ensure a constant supply of raw 
■atsrial for its pulp i&lll and secondly to improve the socic^economic position of farmers 
on the periphery of its forest concessions and at the SEuse time to strengthen its rela^ 
tionship with then. The farmers are generally squatters or poor smallholders who had 
migrated to the Blsllg region of eastern Mxndanao from other parts of the Rilllppines some 
tine previously, and who were cultivating the land in an extensive fashion. Many of them 
bad no title to the land, which was olassified as alienable and disposable by Govanueent. 

When such land has been surveyed by the Bux^su of Land, it is open for settling and a 
claia for legal title of up to 24 ha can be filed after 20 percent of the holding is culti* 
vatsd. The original lend survey subdivided most of these lands into 10 ha units. 

Under tbs trssfaredng sohsas a participating farmer devoted up to 80 percent of 
his lend to growing Albisia falcataria on sn sight-year rotation. PICOP provided seedlings 
(at cost) and technical assistance both for pulpwood production and for the agricultural 
crops on the remaining 20 percent of ite land. *nie development of the agricultural portion 
of the farm was given full priority. In 197^ the Development Bsnk of the Philippines (DBP) 
undertook the financing of orcdlt-worthy fazmsre. Eligibility for a loan required having 
title to at least 10 ha of land. 

Thia aoheme was expanded in 1974, when the World Bank participated financially. 

^le ooadltiona of entry to the aoheme were relaxed; the minioua lend holding was reduced to 
9 ha; farmers with ten years' land occupancy who did not have title but who had applied for 
a homsatead Issss beosms eligible; and a grace period of seven years on loan interest and 
capital repayment was allowed. The other conditions remained as before,* with PICOP providing 
technical assistance, a contractual agreement to buy the wood and sc ttlng a minimum price. 

The farms are sited within a 100 Ion radius of the pulpmlll, which lu considered the maximum 
eoonomic distance for transporting tia^er and for extending technical assistance. 

Th« average small-holding siss is 10 ha, of which 2 ha are utilised for crope and 
livestock and 8 he for growing tress. The farm family clears and plants sosm 4 ha of 
Albl tia falcataria in each of the first two years. Albizia is chosen largely because it is 
Bui^d to t^^ i^a, is easy to establish and maintain and the wood is suitable for pulping. 

The general topography is gently undulating and generally below 200 m elevation. 
Soils are typically rich clay loams of llmsstons origin. Sloping areas are considered 
marginal for bananas, cooonuts or naiss but are eminently suitable for Albieia planting. 

Am the land baa been heavily logged, the buahcover is li|^t and clsariog is dons 
manually. With a rainfall of 4 630 am planting can be carried out during most cf the year 
and lining out, staking and dii^ng of planting holes should be done about one week ahead 
of planting. Spaolng is 4 a z 4 n, i.e. 629 seedlings/ha. Seed ia oolleoted locally. 
Seedllnge are raieed and transported to farms by PICOP tdio have nurseries of 9 million 
plant oapaclty. Ths pottsd ssedlings are planted and a 90 90 applioation of H7IC fertiliser 
per eeedling is applied. Replanting of failures is osmsd out as early um possible after 
planting. Albisia has rapid Initial growth and a broad crown and a weeding regime of three 
spot weedlnge at one, thrM and ae^i^n months after planting end a blanket weeding at 
eleven months is usua.:ly nffiolent to allow establlabment. Aa the apeeiee ia free from 
pests and diseases sad as fires are rare, no epeoial precautions are neoeaeary. 
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Although a poaaibllity, thinning rejpine^ have not been introduced. The rotation 
is eight years and a total average yield of 240 i* readily attainable. Harvesting is 

by the fare, family labo*-r fcrce suppleeienttd by r.irei labour and using oxen for extraction. 
The Albizia regenerates profusely frowi ooppice and unnecessary suckers are removed. 

The rate of planting varies with the size of farm* At an early stage it was 
envisaged that tree planting on a 10 ha farm w^ld be at the rate of 1 ha per annua, but 
thia is no longer considered practical. Sometimes a second application of fertilizer is 
given seven months after planting. 

Calculations made in 1^4 indicated that a ^ or 10 ha fans should show a 
financial rate of return over 20 years of 2S percent and an economic rate of return 
of about 14 percent. 

It is fundamental to the soheme that the farmer should have an assured supply of 
agricultural produce before commercial tree planting. For this purpose the extension sexw 
vice concentrates on the agricultural development of the participant *s farm in the first 
Instance. 


Loans are for 15 years and security is generally a mortgage on the farmland. 
Interest charged is at the rate of 12 percent and a grace period of up to seven years is 
allowed before coimencing repayment of interest or capital. It is possible to participate 
in the schesM and enjoy the technical sendees without taking up a financial loan. 

Key Factors : 

- The smallholder secures tenure of his land, changing his status from landless 
to land owner. 

- A guaranteed roarket for the pulpwood at a guaranteed price; a period of 
monetary recession underlined the importance to the farmer of these guarantees. 

- A strong technical extension service which inter alia first ensured that the 
farmer*s food situation was secure. 

- The epecies grown was well loiown. Albitia faloataria had been grown succesm* 
fully in the area for over 13 years and costs and yields had been thuroughly 
studied. 

The provision of finance throu^ loans proved not to be a key factor. The 
facilities provided by the Corporation proved sufficient to enable the bulk of the parti- 
cipating farmers to proceed with the schema whilst only the wealthier farmers %fith large 
areas took out loans. 

13. The Sahel - Forest/Cattle System 

The Sahelian cone is a loosely defined area across Africa lying within the 
100 - 600 nn mein annual rainfall limits. The United rainfall, on particular sitst, can 
produce and support only a limited biomass, so that there is an ecological balance sensi- 
tive to biological or olinatio stresses. The main doMStie demand on the forest is for 
fuelwood with a lesser demand for poles and lumber. For the bulk of the inhabitants 6f tbs 
region, wood is the sole source of energy for heating and cooking. Population growth mr 
the last 5 ^ years has meant evei^lnoreasing demands on the forests. Some 13 million m^ are 
currently out and used as fuel each year, coaetituting some 90 percent of the total timber 
consumption of the Sahellen countries* 

Intensity of demand for wood has increased around new urban concent rat ions. The 
areas in the vicinity of large towns have been largely etripped of treee and such deforeet^ 
tion ie reaching serious levels. Other areas of extensive deforestation are those in the 
vicinity of .wood-using industries such as drying and snoldng fish. In some areas the fuel- 
wood ehortege ie eo great that for part of the year people are reduced to eating uncooked 
foode. 
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Por«Bt area* *X«o ne«t a oonfliderabl* demand for grasin^t nuch of It uncontrolled 
aztdt in certain countries, illegal. The lopping of trees for fodder is a coonon dry season 
practice. 


The problems of the Sahel are not recent, they have been brought to light periodic 
cally in the past and have led to measures, always localized in their application, to 
alleviate periodic critical situatioz^. Localized interventions, limited to certain sectors, 
without any overall direction, have frequently given only temporary solutions, and on many 
occasions have created new and worse problems. 

History, population pressure and changing economic and socil trends have impelled 
stock farmers to increase their herds and to grow crops while, of greater consequence, 
arable farmers have been forced to lncreai»e the cxdtivated area and move the Sahelian 
agricultural frontier further north. This has resulted in an even wider use of the land 
in the Sahel without any appreciable improvement in soil productivity. 

The disastrous effect of a series of dry years combined with the sharp unforeseen 
increase in the prices of energy, cereale and modem agricultural inputs during the period 
1970 to 1975* were of such a scale that they radically disrupted an already changing econo- 
mic and social Ilfs of ths population. The drought reduced millet and sorghum production 
by on^thlrd and cattle herds by 30 percent. The drought, however, merely aggravatea the 
problems which had long been facing the Sahelian countries. 

Two projects have been started in the zone. One at N'Djamena in Chad which 
concerns the regeneration of degraded natural vegetation, and tne other in Senegal where 
the objective is to stabilise sand-dunes to protect the 'Niajes', or inter-dune area of the 
valuable agricultural land. Both are at an early stage but initial results are reported 
as promising and the demonstration targets have been achieved. 

Key Factors : 

- The need to consult and cooperate with the local people in carrying out 
forest programcB for their benefit. 

- The eoonoBiio statiis of the comoKuiLity is such that their participation 
is confined to part-time employment. 

- Where the ecological balance has been severely damaged, despite locsd 
forest nesds, protection is paramount. 

14. Sudan — Acacia Senegal Oum and Tree Fallow System 

Cun airablc has been a to own item of trade for over 2 000 years records of 
the Sudan gxun trade show sales increasing from 126 tons in l82*) to 52 000 tor*s in 1965 
after which exports fell to 42 000 tons in 1970 . 

Cum was originally tapped from wild trees. Subsequently, in areas close to 
temporary villages or centres of population, the acacia trees were grown and later a system 
of permanent villages with agriculture employing an Acacia eene<tal fallow was developed. With 
recent increases in population, the value of land for cultivation is so great that in 
certain areas Acacia is forced out of the fallow, as there is insufficient time for the 
establishment of gum gardens. Apart from affecting gum production, the shortening of the 
tree crop fall<sr rotation adversely affects soil fertility and stability, and this can 
affect food nroduction and the peasant eoonomy. Apart fz^ its value in producing gum as 
a cash crop, Acacia plays an important function in many other facets of peasant life, for 
example: 


— thorny branches are used for fences or enclosures; 

- the trunks are used as hoxis^building poles, or, with the branches, provide 
firewood or charcoal; 
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- the trees narkedljr Izicreaae soil fertility; 

- hlocks of tresB protect the soil from wind erosion; 

- small ehoots, in leaf or leafleefly are a source of fodder for carols and ^ats; 

- when in leaf, the trees provide dense shade for ^ratin^ animals; 

- the roots are utilised for rope making and for lining wells. 

Other than land pressure, adverse factors affecting the tree crop are fire and 
overgrasing. Fire reduces yields of gun and kills off established trees, whilst overgratlng 
in the forms of browsing or pollarding has a similar effect but seldom causes tree death. 

The ]jea8ant family averages an annual income from agriculture of S£ 66 and eome 
guB tapping is economically necessary to supplement this income. In 1966 the average retuxr 
from gun would represent a 23 to 28 percent addition to this agricultural incoro. 

The sole species is Acacia Senegal and its silviculture is widely Imown and 
methods of regeneration, growing and utilisation are well established. The generally 
accepted land requirement figure is 23 ha of which one quarter ie for food production, one 
quarter under Acacia from 0-4 years, and on^half under productive Acacia from ^ ^ 
years old. Grazing among the treee is incorporated in the fallow cycle* The lotat^on should 
ideally be so arranged that a normal senes of ags olroses is established in the Acacia 
fallow. Acacia regeneration needs to be auppVeronted by sowing of seed and a stocking of 
600 trses/ha is desirable. 

It ie the policy of the Covemront to allow the gum trade to continue on the local 
basis that has evolved and the main intervention in the last 60 years has been to regularize 
the system of sales to the benefit of the producer. Covemront can stimulate production 
under the 'Minlnun Price Agreement* by stabilizing or raising prices when market conditions 
allow. This Agreement, which was introduced in 1962, is the fortsulation of the gun price 
■tructure. The Covemront reviews prices annually and fizee a DiniaMO auction price to the 
producer and a minimun export price. 

In theory all land ie owned by the Covemront, but in practice individuals have 
acquired rights over land allotted to then and entitled to the income from such, irrespective 
of whether they work it themselves or hire it out. 

Key Factors ; 

- The main factor is the strong and continuous demand for gum arabie; The indu»> 
try 18 based on a single and well-known species. Acacia Senegal . 

- Mith the development of settled agriculture in the Acacia areas, the species 
has been incorporated into an agricultural system suited to the ecologr of the 
region in which, during the tree fallow period, not only is soil fertility 
replenished but production of gun is promoted. The local cosBunity has shown 
considerable self-reliance in organizing gum collection and developing the 
agriailvicultural eystem. 

- Mith increasing population and scarcity of water limiting the openin^up of new 
agricultural land, the ecological statue of the agri silvicultural systsm has 
become finely balanced. Any reduction in the period of fallow produces stress 
in the systsm, with consequent reduction in gum production and soil fertility. 

The Government ie now takdng an active interest in both the gum production and 
the agricultural aystem. 

15. Tanzania - Village Afforestation* Dodoma District 

Coonunity forestry is part of the *Ujamaa process*, wherein the stats wishes to 
mobilize all resources towarde the elimination of poverty, ignorance and disease. The 
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basic unit !■ ths 'Ujamaa VilXa^' and forest policy requires the enooura^ment and assist^ 
anoe of forestry by local end villain organizations. Dodoma Distriot contains soae 1?0 
villages wivh some fiOO faoilies in each. The people are oainly farmers and per caput in- 
come is T.sh* 34-43 annua. There is an average per caput holding of five head of 
cattle, and this creates considerable pressure for grasing land. CoRssunity plantations 
consenced in 1967, but have been placed on a sounder planned basis since 1973. and 

other forest needs are taken from an ever-diminishing natural savanna for<^st. 

The primary objective is to establish local woodlote for fuel and poles for local 
needs. Other aims include tree planting for soil and water conservation, and to reclaim 
depleted land. 

A preliminary’ general soil survey was carried out. Soae ei^t tree species are 
used including Cassia . Eucalyptus . Gre vllles . and nsem, with eucalypto being the main woodlot 
trees. Eucalypts are grows on a ten-year rotation with an m.a.l. of 12 mvba. Plants are 
raised in depeurtissntal nurseries in polythene pots. The seedlings are transported to 
villages and villagers carry out planting and tending with techxdcal advice from the ?'orest 
Department. Tending has proved a constraint in particular areas. 

The project comes under the dual control of the District CocoBissioner or Party 
District Secretary who is a political appointee and the District Development Director who 
is a civil servant. All of the land is state owned. The Forest Department provides techni- 
cal advice, extension, nurseries and transport for plants. Villagers are trained in forestry 
practices but no financial Incentives are paid. The forestry staff of one professional, two 
forertsrs and nineteen others is insufficient for the required programne. The scheme also 
involves the Ministries of Agriculture, Land and Education. 

The community provides labour and the Government provides land, technical services 
and extension. The main coimunity benefits are: 

- fuel and poles, 

- increased agricultural production due to reduced erosion and from time saved 
by not having to travel distances for fuelwood, 

- income from sale of surplus products, 

- tecnnical toiowiedge of forestry. 

Some 630 ha of plantations were established between 1972 and 1976, and thin repre- 
sents approximately 40 percent of targets. Some of the pluiations are already producing 
ai<d meeting needs. Some arsas have been lost due to insufficient tending, fire or grazing. 

Key Factors ? 

- Covenusent's sustained comitment to raise the rural standard of living. 

- Need for integrated approach to land use to reduce the conflict between 
agriculture and forestry. 

- The *Vjaaaa process' has replaced the traditional system with a new 'nor^ 
tribal* approach, but the development of local forestry appears to require 
greater extension or incentivss to encourage participation. 

- The technical requirements for the local woodlots require to be more 
clearly defined and the tmmber of species is perhaps greater than necessary. 

- CooBRinity inputs and benefits have not been quantified eo it ia difficult 

convince people that their labours will be adequately rewarded. Failed 
plots must have an adverse effect on participation. 

16. Thailand - Forest Village System 

Destruction of forests by shifting cultivation is a serious problem in Thailand, 
particularly in the northern and northsaatem regions. The evolution of a Forest Village 


Copyrighted material 



- 8 ^ - 


Syatem is mn attempt to relate the work of forestry and public welfare, to promote rural 
developokent y reforeatation and sound lan^use. 

The objectives of the forest villa^ scheme are: a) to attract landless people to 

establish themselves in forest villa^s, which offer improved facilities, a better standard 
of life and greater stability than nomadic life; b) to encouia^e w^lla^ people to establish 
'taun^a plantations* to reforest areas of the forest estate which have been de^aded by 
ovexwezploitation or shifting cultivate. on; e) to create, in so doing, opportunities for 
long-term forest employment • 

A forest village comprises approximately 100 families and each family unit is 
allotted 1.6 ha per axsium, for clearing and taungya cultivation for 3 yeara. Ilie scheme end 
the village progr ag pe ie supervised by an officer of the Forest Industries Organisation (FIO). 
Other inputs by the Govemaent include the land, tools, social services end infrastructure 
and a cash bonus of up to USI 13^ per year for a good performance. Besides this cash bonus 
the forest villagers get some income, which nay be up to USI 300 per year, for the agricultural 
crops they grow between the forest tress. The progran»e ie assisted by sn extension service. 

Progress with the forest village scheme, which cosnsnced in 1966, has been gradual, 
and at no time was It anticipated that there would be rapid developiaeot. Taking Mae Moh 
village as an example, involvement was gradual with 31 families joining during the first 
four years, 33 families in year five, and 14 families bringing the number up to the planned 
total of 100 in year six. During this dsvsXopsMnt and aettling-ln stags it was not possible 
to meat the annual target of 160 ha of tuugya plantation without hiring outside labour to 
make up area deficiencies, 1973 the Forest Village ^stem was achieving some 2 000 ha of 
taungya plantation per year whioh la well short of the possible rate of 32 000 ha/year, but 
ie a useful beginning. 

In 1976 the whole reforestation prograimDe of FIO had some 30 unite and trees were 
planted on an area of 10 600 ha. There were 21 forest villagms with 8l7 familiee and 4 323 
persons. FIO provided 11 permanent primary achoole for 866 pupils. 

In 1977 33 units of reforestation ware under FIO control. These units are expected 
to increase to 40 in 1978. The projection Is that 3 units will be added every year up to 
1980. 

(One unit of the FIO reforestation progranBe is a working group for reforestation 
of 160 ha/yr over the whole area of the rotation of a specific species such as teak. The 
whole area of a unit for teak would be set at 9 600 ha for a oC^year rotation, and for 
Parkis spp, at 4 800 ha for a 3<^ye*r rotation, etc.). 

Key Factors : 

- The absorption of shifting cultivators into permanent forest village oommunities 
by providing incentives which should improve their standard of living, at the 
same time providing cash incentives for the development of 'taungya plantations' 
with prospects for long-term employment in forestry. 

- The relating of forest village planning to Hill Tribe (Welfare Studies which 
determine, in depth, the needs and possibilities of the local people. 

- Teak, the main apeoies planted, ie indigenous to Thailand and its silvioulture 
is well defined. 

- Adverse features include low income and periodic distributions of cash often 
causing flnanoisl hardship to participants, transport problems as tsua^a areas 
bsooms more distant from the village, and the unsatisfied aspirations of tbs 
participants to have a permsnsnt faxm ares of their own. Attempts are being 
made to eliminate adverse factors through the estsblishment of resettlemmut 
villages of 200 - 300 family imits, provlaloB of 2.4 ha leasas for permanent 
farming and loni^-term loan# to asalst house eoarntruetica costs sad initial 
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faming investnants. Thaaa racocnendatlona iaica oara of the main advarse factora 
noted, but the proviaios of farBlaad craataa aoM conflict betwean the farm and 
the taungya plantation for the available cultivatora' input. 

17. Thailand - An Approach to Intajerated Watarahad Wanagaaant. Haa Sa 

The najor problan in thia oatehaent area ia the ata^ and \mcontrolled deatruction 
of the protactiva foreat oovar. Noat of the land belong to the Crown, and althou^ there 
are lowland private a^icultural areaa, no private ownership ia allowed in the upland 
areas* The agricultural aotivitiea of the hill famers, therefore, are technically illegal. 
Until 1973, hill tribaanan ware not allowed to bacona Thai citizens and since the law was 
changed in 1973 few have adopted citizenship. Their traditional agriculture includes no 
concept of inputs to the land to improve conservation and lon^tem fertility; consequently 
they show little regard for the land they oultivata* 

A pro^ot was sat up in 1973 to carry out a pilot and demonstration progranaie of 
integrated watershed nanagaoent in the Has Sa catchment area. The project covered several 
fields, such as watershed nanagaoent, horticulture, conservation fanning, road construction 
azui maintenance, re fore at at ion, fire control, rural sociology, plus many other secondary 
aotivities. 

The project carried out detailed surveys of natural and human resources, including 
land capability clasaification, a forest inventory and socioeconomic surveys. Each of 
these surveys yielded importsnt infoimation but the socioeconoodc survey showed up a number 
of factors including different tribal methods of agriculture, and the limitations and misuse 
of reeourcee. The^Mao are practising an extensive and destructive type of clearing at aroxind 
1 000 m elevation with upland rice as a aubsistence crop and opiun as a caah crop. Thai 
clearing ie usually much lese inteneive, and involves lighter forest and leee thorou^ tree 
felling* It was found that }0 percent of the Thais and 97 percent of the Meo are landless 
in that they have no legal ownership of any land* 

Following land capability eurveye, allocation of land le considered critical if the 
lan^uee situation ie to be improved, but in practice in a pilot scheme it was found that 
survey and allocations were a slow proceae to be oarried out on a large scale with limited 
funds and manpower* The basic pilot land allocation was oarried out in one village on the 
basis of the requirements of the individual famers, and was of the following order: 

i) 0*23 rax (0.04 ha) with leas than 33 percent elope for household and garden; 

ii) 1 rai (0*l6 ha) irrigated or 2 rai (0*32 ha) rainfed or the combined equive^ 
lent on leas than 33 percent elope for subeietenoe cropping; 

ill) 1 rai (0*16 ha) with leas than 83 percent slope and proper soil and 
conservation measures eatabliehed for fruit and food tree crops; 

iv) 3 rai (0*46 ha) with lees than 63 percent slope as a share of coonunal 
village wocdlots managed under the supervision of the forest officer 
and the village headman. 

It ie poropoeed that a temporary land occupancy certificate be issued for five years 
and, upon satisfactory psrformaaoe over thia period, a leasehold certificate or ownership 
title will be issued. Lease .rentals will be nominal and transfer will only be possible under 
strict oomditions* To prevent the more undesirable aotivities of mone>^lenders,* leases* 
will not be valid as mortgage eeouritiee* In the initial stages, Cevemment will have to 
arrange low interest loan facilities to finance the pmrtioipente during the estebliahment 
phase* The villagers were kept fiilly informed of objectives of the lend allocation echeme 
and their agreement to the echeme was secured* 

Key Factore t 

The project is at an early stage in developing integrated watershed nanagement, but 
nomstbalese sufficient Information has bsan dstermined for woiic on a large scale to be 
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ftdyaac«d. The project hea an exteneive lirt of propoMle for larger eoale operation in the 
Inediate future of which perfaape the aoet Important are thoee given belcert 

- The development of eouikl technical and organisational inatitutiona* 

- The carxTing out of human and natural reaource aurveya aa a baaia for allocating 
areaa to the correct. land uaea. 

- The allocation of land suitable for pemanent agriculture to inhabitanta of the 
area who are currently landleea and praotiaing ahifting cultivation; the pn^ 
vialon of technical advice on land layout and penaanent agricultural teohniquea. 

- Strict control of aale or tranafer of leaaee or individual land allocationa and 
prohibition of outaidara obtaining land and the development of land apeculi^ 
tion. 

- Inoentivea much aa ooapenaation for labour inputa and fertilisera to encourage 
and aaaiat farmers to eatabliah conaervation worica on their lands* 

— The concept of land allocations requires Inputs from the participant who should 
benefit from his ownership and status* The concept also attempts to build up 
coanunity awareness, by having coiMunity woodlots and requiring inputs from the 
Individual to certain conaunity activities* 

- The setting up of an area or regional fire control system and organisation. 

- The setting up of forestry woxtdng circles to provide for local dwsand. Such 
working circles would probably incorporate oonmunity village woodlots sa 
X>sxmansnt sgrioulture dsvslopa* 

- In plantation sstabliatamsnt the standards of post-planting maintsnancs should 
be improved* 

- The use of tsungya plantations and forestry pasture systems should be developed* 
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%nq *%u«B*9«trMi p•qM•^«ll p*^«i9«%ax 9BXdoT«A«P vx AfvM J^X-x— n %09^oxd mu 

i*xo%emi xw% 

*p«jnoM itM Mnqoi Q^\ o). <xTv^^ pv« 

9m9^o• noiv»3oxT» P«»T •^X JO aaAXVoKqo jo pMLXOjax ^ITM oqi 'MWiid 

%a«vq«Txq«ii» »q^ 9uT.mp fl^ovdtoxwvd »q^ •oavatj o^ ••t^txtovj q«ox %a«j«%nx ^toi •9mxx9 
o\ 9AV^ XXTA ^^eaux•Aoo *a«^^a x*X^TVx oq% ux •■•xtx.moaa 9999%jlou wm pxx^a »q %ojx XXX^ 
i9»v«ai,*aj»pu»x*-^ovou jo »xq«*iT99pun aacm aqx ^.a»A»jd oj, *nox^Xpooo x. 0 fjvs 

xapun »xq^99od »q Xxxto xiP* Jajatn^^ pan x^oTvou aq xiP* ax«>oaa'a*aai *panaix aq xiT^ ax>X)^ 
dtqajauMo jo a^aoTjxvx«o pxoqanax « *pox<xad ^t^% jaAO aoomiojaad Xjo^ovjaixva uodn *pnt 
flxeaX dAtj aoj panaax aq a^aatjxvxao Xraadnooo poax XJMXodm^x a %aqt paaodoid ax 

*OT«paaq a^axxTA aqv pv* 
aaotjjo xaajoj aqx jo uoxapuadiw 9^x aapon pa^amoi a^oxpooM a9axxP^ 

Xauniasoo jo aj«t|a a aa adoxa vuacuad ^9 vaq^ aaax (aq 9V0 ) T*4 C (ax 

tadojo aajx pooj paa ).xtuj joj paqaxxqaiaa aajnaaaa xiox^aAiaauoa 
pua XToa aadoad pua adoxa ^uaoiad ^9 uaqx aaax q^XM (aq 91*0) TVJ i (XTT 

S^xddojo aouaiaxaqna joj adoxa ^.uaoaad traqi aaax ao xaax 
-aAxnba pauxqotoo aqx ao pajuxaa (aq 2f*o) P*a 2 ao pavaStaax (aq 91*0) Taa t (ix 

luapaaJ pi« pxoqaanoq aoj adoxa ^uaoaad «aq^ aaax M>T« (aq PO'o) xaa ^2*0 (x 

:aapao Suxmoxxoj aq^ jo aaM pen *aaauiaaj xvnpxAxpux aqx jo oiuaoaaxnbaa aqi jo axaaq 
aq% uo a9axxtA auo ut ino pataoao aan aox^aooxia puax ^oxxd oxaaq aqj, *aaModxra« poa aponj 
pa^xiuxx qxxn axaoa aSoax a ao %no potaaao aq o\ aaaooad aoxb aaaa« auox).a90xXV pua ^aiuna 
^aqx punoj aaM \\ aaaqoa ^oxxd a ax aox^oaod ui ^nq 'paAoo^X oq ax uox^an^xa aan-puax 
^q^ jx xvox^xao paaapxouoo ax poax jo uox^a9oxta *aXaAjna Xxxixqadao puax ^Taoxxo^ 

*puax Xua JO dxqaaauMO T*^ax oa aAaq /aqx %aq;. ax 
aaaxpxrax aoa 09 h aq^ jo xuaoaad ptra axaqx aq^ jo >aaoaad oC ^*q^ pwxoj aaM %i •^axxw 
99s% qSnoaoqx aaax poa ).aaaoj aa^qSxx boaxoaux pua *aAxaaa^ox aaax qona Xxivxian ax duioaaxo 
taqx *doao qaao a aa amxdo poa doao aoaaxaxaqna a aa aoxa ptraxdn q^xM uox^aAox* u 000 I 
puT^oaa xa duxoaaxo jo ad^x aAXxatuxaap poa tAxaaaxza oa 9axaxxoaad aoa oaN'aqj, *aaoanoaaa jo 
aanaxui pua aaoxxaxxaixx aqx pua *a.xnxxxioxa9a jo apoqxav x*qX-<)^ ^oaaajjxp taxpoxoux aaoxoaj jo 
aaqunu a drv paMoqa XoAjma oxoouooa-oxooa aqx xxvq ooxxaauojux xoaxaodax papxaxX aXoAoxw aaaqx 
JO qoa^ *aXaAana oxoouooa-^xooa pua >CxoxoaAnx xaaaoj a *uoxxaoxjxaaaxo Xxxx^qv^vo puax 
^^xpnxoox *eaoanoaaa xmmq poa jo a^aAana paxxaxap xxvo pataoao xo»Coad aqx 

*aaxxxAxxoa 

Xoapuooaa oaqxo Xuau anxd *X9oxoxooa *Xoaxuoo aaxj *uoxxaxaaoojaa ^aooaoaxutao pxn 

uoxxoruxauoo paoj *^xiBoaj ooxxaAoaauoo *oanxr^oxVXoq *xuaoa9auaa paqaoaxaA aa qona *apxaxj 
xaaaAaa paaaAOO x^aCoad aqx *aaoa \a9mio%9o a^ aaK »q% ux xuawa^inmi paqaoaxaM paxaoSaxox 
JO awaraaSoad uoxxaoxauoaap poa xoxTd a xxvo iCooao ox Cl6l> XoaCood y 

■axaAXXI^o Xaqx puax *q^ *^oj poatao ax%XTX Moqa iCaqx 
^X^uanbaauoo iXxTt^Voj ouax*^ox pua uoixaAoaaooo aAOodoii ox puax aqx ox axi^ux Jo vlaaaoo 
ou aapnxoux aonxx^T**^ twoxxTpvj^ Jfoqjp •dxqauaaxxxo paxdopa aAaq naj ux pa^uaqo 

aaM Max aqx aouxa pua aaaaxxxa xaqx avooaq ox paMOXx^ %om aaaM oaoaaqxax XtTq *^L6i IT^un 
•xaSaxXT ^XT^=>^vqoex aaa *aaojaaaqx ‘aaaooaj XTTq oq>^ JO aaxxxAXxoa •aaaoa 

puaxdn aqx ux paMoxt* ax dxqaaaoMO axaAtad ou * aaaoa xvonxx^oxo9a axaApod poaxMOx aoa 
aoaqx q^oqxT* pua ^tiMOOQ aqx ox a9uoxaq puax aqx Jo xaoN *aaAOO xaaaoj aAtxoaxood aqx Jo 
uoxxoTuxavp p*tT04xuootm puv i^axa aqx ax aaoa xuaviqoxao axqx ux aaxqood ooCao aqx 

a^aaff ^xuaaia9ana|( paqaoaxaM paxaoJ^axui ox qoaooinJy uy - puaxtaqx *U 

*XTaiux,aooxaATXXoo axqaxxaAa aqx ooj uoxxaxuaxd aX9cinax aqx 
pua uoaj aqx uaaMxaq xoTXJVOo aaoa aaxaaoo xnraxaoaj jo uotaxAOod aqx xoq 'paxou 
aooxoaj aeoaApa uiaa aqx jo aoao aoftx auoxxupuaoaooao aaaqx *axuauxaaAUX Suxaoaj 
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aqx *qaax aa qona aaxaada axjT^^da a jo aoxxaxoj aqx jo aam axoqM aqx 4aAo ^/aq q 91 JO 
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axqxaaod xou raA xX a9axa ux-9utxxxaa pm xaaaidoxaAap axqx ^X^txi *zta xaaX ux OOX Jo xaxox 
paumxd aqx ox dn jaqana aqx 9oi^X’<<l aatxxi.'aj pt pm *aAtj xaaX ut aaixTinaj *axaaX jnoj 
xajxj aqx duxjnp SXiraxor aaxxTuiaj ii qXTM ranpax9 aaM xuamaAXOAax *axdivaxa ire aa a^axTXA 
MON aaM 9uxT^I, *xaaodoxaAap pxdax aq pxnoA a>zaqx X^X paxadxoxxm xx aaM aaxx ou xa pm 
' xanpao9 uaaq aaq *996^ ux paauaauoo qoxqM *avaqoa a^axxXA xaaaoj aqx qxx^ aaaj^oo^ 

*aoxAjaa uoxauaxza m Xq paxaxaaa at aonaj^ood aqj, *aaajx xaajoj aqx uaanxaq moj9 -^aqx adoao 
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pm aaaqoe aqj, *ajaaX £ joj uoxxaAXxixia aX9tmax pm iuuaaxo joj *amuoa jad aq 9*1 paxxotia 
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pjapmxa jaxxaq a *aaxxTX^^J paAOjdni Jajjo qoxqM 'aadaxxTA xaajoj ax aaAxasmaqx qaxxqaxaa 
ox ax^^ad aaaxpuax xoajxxa ox (a :aja aaaqoa a9axiTA xaajoj aqx Jo aaAXxoaCqo aq^ 

*aan-pmx ponoa pm uoxxaxaajojaj *xuaoidoxaAap 
XajTU axovojd ox *ajajxaM oxxqnd pm Xjxaaaoj jo :|jom aqx axa|aj ox xdoiaxxa ua at maxaXs 
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A^IITA « JO uoT^nxoA* *«uo^»j uj9i*«»qviou pov tU9qv<ou ut XX'^^T^TV^wl 

*pti«xTV^ OT Qiax^ojd •TkOTJ9fl « ax uox^«at).xtio dvx^jxMa iq a\aa^oj jo oox vsTvx>.a8(i 

M>*^S •S'»II?A T»»Joj - pa»xmi ‘91 

*aoti«dxoxvx^ QO au«Ap« xxa 9A«q \avm s^oxd 

p9xxpj *p9pj«M9J ^ IXTM 9jnoq«x axdotd aauxAUOo 

iX^a^JiTP ax %x 09 paxjx^uvnh uaaq %ou 9Avq 9^XJ9tz9q pu« a^ndux X^xotinboo " 

*Xjv99909U tzvq^ j9%«9j9 9dpqj9d 9X 99X09da JO joqnrut 9q^ pm patrxjap XX'^^T^ 

9J0« aq ox ajxnbaj s^oxpooA laoox 9q^ joj s^aauajxnbaj x*^XUi(oai aqx * 

*uoii'9dxoxvJ*<l a9«jnoaaa o% aaAx^uaoux io uox9U9^x9 ja%«aa9 
ojxnbaj o) aoaaddv Xj%9aaoj r«aox jo ^uacaloxaAop aqi *vnq *qo«ojdda ,x*^W^ 

•Kiou, M9U V q^XM aai^aXa x^ox)xp«Jl aq% paoaxdaj a«q ,9aaoojd mavCfi, aqx ~ 

*Xj>99joj pm ajnvxnoTo^ 

uaaM^aq ^oxxjuoo 9^% aonpaj o% asn pmx ox qmojdd« paiao^a^ux joj paaq - 
*^TAtx pmpm^a fwjtu aq> aspaa ^uaw^xouioo pauxviina 8,)ua«ujaAO0 “ 

tijoTS^Tax 

*3utzv^ JO ajtj *;?uxpu9', luaTOXii^vaX •rip ^aox uaaq aAvq maja aoios *9paau ^x^aaa p-'p 
^xonpojd iCpaaJx^ 9uox).B^mxd aq;. jo aoios *8^ali^Ja). jo luaouad op Xxa^atsxxojddv a;.uaa 
-djdoj uxqi pm *9i.6l prr* Zl(ii uaaM^aq paqsxxqaxaa ajan aaotiv^mid jo aq aoiog 

*Xj^eajoj JO ai^axAOioi ** 

*B>onpojd anxdjna jo ax^s luojj auooux -* 

*pooMxanj joj aaom^axp x^^aj% o\ ^XAaq xoa Xq 
paAve auitp laojj pm uoxaoja paonpaj o\ anp uotponpoud x^<iri>xr''J'rj^ paaaajoux *> 

‘aaxod pm xanj - 

:aja apxjauaq ^pixmitiLios uxau aqx *uoTauavca pm 
aaoTAjas *pmx aapxAOjd poauaiaAOO aqp pm jnoqax aapxAojd X^xunnuoa aqx 

■uot%aonp 3 pm pmq *djn^xrtox.i^ jo saxjpexuxw aaAXOAUX 
C6x« diflaqoa aqx * aoiuiajJdc jd pajxnbaj aqi joj ^uaxatJJn9Ux QX ajaq^o uad^auxa pm aja^aajoj 
oa; * xauoiaaajojd auo jo jjaia Xjvaajoj aqx *pxad aja aaAXXuaoai x^iooauxj ou t.nq aaox^oajd 
iCj;,9ajoj UT pauxaji am eja^XITA *a^mxd joj pm aaijasmu *uoxaaapca *aoxApa x*o 

-xuqoax uapxAOjd luaeiv^adac ^8aJOJ aqx *pauMo aia^s ex pmx aqv Jo xtV 'xmAjas XT^T^ * >T 
oqA jo^oajXQ xuaudoxaAad %aiJx.sx(x aq^ pua aa^uxodda x^oxitxod a it oqM Aja^ajoag ^oxj^axc 
^Vja^j jc jauoxsaxBDoo x^'r>z^8i(x aqx T^P •M) japar- aaiood voaCojd aqx 

*8aaaa jaxnoxv^vd ux xuxajxanoo a paAOJd aaq ^utpua^ *).uau^^ada (2 
xsajoj apt. uojj aoxAX>a x^ox^oax q^XM 9uxpuax pm ^x).mxd >no JLisoo aja^axx^A pm aa^XITA 

oi paijodamjx^ aja o^uxxpaaa aqx *8vod auaqv^X^^ aaxjasjnu pavuauvi^ap paaxaj 

ajv 8>mxci Zi *X'a*Qi m qvxM uoxx*^o<t jaoA-<i9\ a uo oaojJ am ivdXx^^ria *aaaJi 

XOXpocA uxaa aq% ^xaq u^d/x^or.a q^XA *uaau x^ ‘aaxxXAajo *an%d^^ong *atasao ^Tpnxi»uT paan 
ajp eaiaada aajx- aaos *>no patjjao aan XaAans \xoa laiauaS .Cmuxiixxajd y 

*pmx pax.axdap 

tuxvxoaj ox pm *ucx'vaAaaauoo ja^^aA pm XTo* J^oj ^Tt-mxd aaj^ apnxoax 8uta Jaq^ *8paau 
Xaoox JCJ aaxod pm x^r\x -zoj sioxpoOM paoox qaxxqat-sa o% ax dAX^oaCqo Xjanxjd aqj. 

*i9t#joj vumAan x^jn^au ^xqaxuxiATp-szaAw m wojj ua)(a^ a^ apaaa >aajoj jaq^^o 
pm x•^^^ *£l6l aouxa sxaaq paumxd jaxjunoa a uo paoaxd uaaq aAaq %uq *l96k rrc paouaunoo 

auoxxaxmxd X^'nfnlllBoo *puax ^xaaji joj ajnaaajd axqvjapxauoo aa%aajo axq;. pm *axxi-a3 
JO paaq aAXj jo Suxpxoq ^ndao jad a^ajaAa m op a-xaqx *vnuuv jad •> p^' *qa*x Bt a«LOO 

-UT xridao jad pm ajaiiuaj Xxxixais a.7a axdoad aqx *qoaa ux aaiTtixTaj ooj auoe q\XM aa^XX^A 

0 (;i aiDoe auxaiuoo X’OXJia^ awopoQ ^auot^aaxmfljo ajfaxXXA pm paoox /q XJiaajoj jo aom 
>^exaaa pua xuaua^ajnooua aq^ eaambaj Xoxxod ^aajoj pm ,a9axX!A ^BawaCxi, aqx bt vxur, oxaaq 
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»t(X puv •onjoaSi *Xv<«AOd jo aoi^vuiuTI^ »t(% tpjVMO^ adojnoeaj n* aai:XT(lo<B 

0% OTaaayji *,«a»oojd «votCq, 9t(% jo %J9d at Xj^aajoj X^Turlll■lo^ 

loij>aTQ wopod 'uox^v>aajojjv aWn'i^ ~ aivaitra^ 

*na>.aXB 

puv uox^npo^xd am9 aq^ bat).o« ire 9upf?^ aou at ^uaanuaAOQ aqx 

ITo* uoxvdnpojd on8 ux uoi).onpai v^anbaauoo h^xa *u»^a^a ux 
aaaj^a aaonpojd Aoxivj jo poxjad ot uoti-onpaj £of *paou«t*A ^T^uxj aaooaq 
avq iiav«Xa tv^n^t^TAXT^TJ^a aqv jo an^a^a x*ax9oxoo» aq% 'pn«x T**^n^xnoxa^ 

MMi JO dn^apa^o SaTVTsTX >io^aA jo X^xojaoa pua aox%aF'd<><^ 9uxa«»joux qix^ - 

*ua>aXa pajn%xnoxAXT0Tx9« 
a^^ pw nox;.oaxxoo Btx9 Sux^xireS^o ux aouexi^*.^!** axqauapxauoo 

OAcqa avq X^xtmmoo T*oox aqx *poxooiojd ax smd jo aoi^onpojd \nq paqaxuaxdaj 
X^xxTVXOJ TTOB >T ^TUO ^ou *pox*t^ aoxt^J 9uxjnp *qoxqA ux uox^aj 

aq^ JO iOoxooa aq^ o% patina tBa^8X8 uv o).ui pa^ajodjooux uaaq aaq 

aatoada aq^ *aaajra ax^^V ux ajn).xnoxj^ paxx.;.aB jo xuauidox^Aap aqx qxTH ~ 

•XvTauaa axoaov 'aatoada uaoio{~XT^a ptia ax^X* v uo paaaq ax Xjx 
•^ npux aqx ‘.oxqvja um9 aoj puauap anonuxxuoo ptia 9uoJxa aqx ax joxoaj uxaia aqx ” 

:ijoToa3Ta){ 

*%no XT ^Tq JO aaAxaauiaqx jx Xaq; jaqxi^qA jo 

aAixoadaajjx *qons cdojj atoooux aqx ox paxxTXua ptta naqx ox paxx^IX^ PU'sx -ioao axq^xj paaxntoa 

8Aaq axanpxAxpux aoxxoajd ux xnq 'xuavoxaAOO aqx Xq pauAO at puax Xt^ Xioaqx ui 

*aoxjd x^odxa unaxuxtu a pua iaonpojd 
aqx ox aoijd uoxxottb nruaxuxn a aaxxj pua XxT^^uiua aaoxad SAaxAaj xuaouuaAoo aqx *aunxoTUXO 
aoxod wnS aqx Jo uoxx«i™o^®J aqx ax *2961 ux paonpojxux aaA qoxqA ‘xuaiuaaj^ aXMI, 'aoxx® 
auoxxTpuoo xa3(jau uaqA aaoxad ^T8 X«<i jo ^ax^xXTQV^a tVuawaao^ aoxJd <v^TUXMi aqx japun 
uoxxanpaj^ axaxnoxxa uao xuaattuaAOO *aaonpoad aqx jo x^jauaq aqx ox aataa jo uaxaXa aqx 
asxJvxxC9aj ox uaaq aaq ajaaX 09 x*«I aqx ut uoxxuaAaaxux uxau aqx pua paAXOAa aaq xaqx ataaq 
Xaoox aqx uo anuxxuoo ox axiaax voS aqx aoxx^ ox xuaanuaAOO aqx jo Xoxxod aqx ax xi 

*dxqajxaap ax aq/ aaaax 009 

JO ^x^fooxa a pua paaa jo ^XAoa ^q paxaaaa.xddna aq ox apaaa uoxxauauaSaj axoaov *Aoxxaj 
axoaoy aqx ox paqaxxqaxaa ax aaaaaxo a9a jo aaxaaa x^auou a xaqx paSxreaja oa aq Xxt^apx 

pxnoqa oo^x^xot aqj, *axo/o aoxx^j aqx ux pax^odjooux ax aaaax aqx ^ooa ^xzajo *pxo a^aX 

SI - ^ aojj axoaov aAXxor.poad japun jxaq-«ao pua *ajaa/ p - 0 uoJJ axoaov japun jaxjanb 
auo *uoxxonpojd pooj joj ax jaxjanb auo qoxqA jo aq ax ajn9xj xuauajxnbaj puax paxdaooa 
iCxTVJauaS aqx ‘paqaxx^Taa xiaA aja uotx«£xtx^ pna^uxMOjS 'uoxxajauadaj jo apoqxau 
pua QA0U31 XxapXA ax ajnxt^oxAXXa axx pua xaTauaa axoaov ax aaxoada axoa aqx 

*a»ooux t^jnxXTidXJ^a axqx ox uoxxxppv xuaojad 9s ox ^ xuaaajdaj pxnoA oml^ oojj 
ujnxaj a 9 aj 8 Aa aqx 9961 ux *auooux axqx xuawaxddna ox Xjaaeaoau Xxxao^Bouooa ax 9 uxddax vr\2 
anoa pua 99 vs JO ajnxxuoxj^ uiojj aoooux x^nuua ira aa 9 ajaAa Xxxn/aj xuaaaad aqx 

*qxaap aajx aaaiYao ciopxaa x^q xoajja jaxxuta a aaq duxpjaxxod jo ^xBAOjq jo auuoj aqx ux 
9uxaaj9jaAO xaxTMA *aaajx paqaxxq^xaa jjo axXT^ ptia omS jo apx^T^ aaonpaj aatj ’^xsaj^jaAO 
pua ajxj aja dojo aajx aqx ^xxoajja auoxoaj aauaApa 'ajnaeaad puax uaqx Jaqxo 

•axxoM 9uxuxx Joj pua gu u pa m adoj JOj pasxxXTu aja axooj 9^^ - 
iaxauxua 9uxzaj.9 joj apaqa aauap apXAOJd aaajx aqx *J^ax ux uauM 
!axao9 pua axatvao joj jappoj jo aojnoa a aja *oaaxjaax JO jaax ux *axooqa XT^<as » 
luoxaoja puxM oojj XT°a aqx xoaxojd aaaJX jo a^^ooxq ~ 

{^XTxxxJaj XTos aaaajoux iTxpa^jaui aaaJx aqx • 
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Buf n>» in a Braxilian palm which produce* paXmito palm heart which nay be 

exported. In 1973 exports from Brasil reached 7 012 223 at US S 1 294/ton, the internal 
■axicst beiniT three to four times the exports. The edible portion of the plant, the palmito 
constitutes 90 percent of the stem, the rest of it bein« utilised for both poles and 
pulpwood. 

Sa^ palm ( Ketrojylon S8£u, N. runphii . M. salomonense ) produces a starch extracted 
frosi the pith of the tru^. 

4) Fungi 

With their quantities of decaying litter, forests support many fungi, some of 
them edible. There are also oksny tree species that harbour RQrcorrhisal fungi on their roots, 
and, where there is a choice of the latter, it may be possible to introduce edible strains 
onto nursery stock. Because of the fesr of poisonous fungi, many people do not eat any 
species, or limit their attention to one or two; the existence of a local tradition of fungus 
eating is necessary if any hopes are to be placed on this resource. Even where such a tradi- 
tion exists, fungi do not constitute a major food source in tezms of calories or protein. 

The greatest contribution they can make to a village economy is by providing an expensive 
delicacy that can be marketed. Many species can be dried and thus require little outlay for 
preservation and packing. 

Some of the main muehroome which are cultivated are Lentinus edodee in Japan, 
Vglyariella volvacea in China and the oak and black muehroome in the Republic o^ Korea. 

Since ancient times the Creeks and the Romans have cultivated Pholiota aererlta on ooolar. 

In France aoet of the oak forests in the Massif Central are now oriented towards the produo- 
tion of Melanoeporum truffles. The price of truffles is around US 4d0/kg and its cultiva- 
tion onay produce higher returns than lumbering* In It€dy another variety of truffle has 
been succeesfully Inoculated on the roots of Pinus strobue. The Japanese fungi, shiitake, 
has been tried succeesfully in wood residues in Chile, the prospects of producing it with 
residues of Wothofsgue do^ei being quite attractive since this fungi species multiplies 
30c percent in a period of 5 years and the international price is UST $14 per kg. Mushrooms 
represent a very important source of income in the Republic of Korea, their cultivation 
being promoted by the Village Forestry Associations. The 1977 exports of pine muahroome 
asvounted to about US $9 million and oak mushrooms to about US $6 million. 

3) Animal protein 

Traditionally rural cuuuimiitise have depended on forest lands as a source of 
animal protein. A great variety of animals Is still being consumed, ranging from Insects, 
reptiles, amphibians to fish, birds, and maRnala. Unfortunately, conventional nutrition 
and socioeconomic surveys have often xuiderestimated, or even ignored, the impact of wil<U 
life on the day-to-day life of rural people. However, although accurate data have yet to 
be obtained, it is clear from the indications of limited lodepth studies that wildlife and 
fish constitute the principal sources of animal protein in many rural areas, particularly 
those where there are constraints to domestic livestock husbandry. In Africa, surveys have 
been catTied out in Ghana and Nigeria which shewed that as stuch as 70 percent of locally 
produced meat may come from wild animals, particularly from seme of the smaller types, such 
as grasscutters ( Thryoncys app), hares f Ltp>us spp), giant rat ( Criostomrs iyalianua ) . 
snails and insects. In ^^th Ansrioa the oap3d>sra, a giant rodent weighing oetween 40 and 
60 If^, has long been the object of intense exploitation. In Argentina they arc hunted, 
everywhere for their meat and hides, while several ranches in Venesuela raise them 
cossMrcially. 

Equally, in Asia many rural eonunltles utilise wild animalq as food, but other 
products from wlldllfo do contribute to the developisent of local oosounitiee* A typical 
example is the management of deer for the production of antlers. The average yield of 
antler la 2 kg per stag, which dried can be sold for US 1200 - 230/l^* In Fapua New 
Guinea juvenile crocodiles are oaptxired in the wild for rearing in village pens until they 
attain optlmun sise for skinning. 
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In order to set figuree for a euatainable harvesting from ihe various vildlifs species 
In an area, whether for food or other animal pro<lucte, an aasessinent of their populations 
Bnist be siade. This assessment (Bust be of a dynamic nature that not only estimates popula- 
tion series, but also the distribution of the species within the habitat. With such infor- 
mation it is then possible to set quotas for harvesting and select the most appropriate 
methods and times for carrying it out. 

The processing of wildlife for food meets witn many constraints imposed by health and 
veterinary regulations in some countries. >/hilc harvesting of wildlife remains on a tradi-> 
tional basis, there is usually no problem, but once it becomes official, regulations and 
restrictions designed to cater for doneatic livestock can cone into play and preclude the 
adoption of traditional methods of neat preservation. With this in mind, the easiest proce- 
dure for the preservation of meat in tropical situations is an adaptation of the traditional 
drying/smoking techniq^ies. 

Pish p»roduction in swamp or CDangrove forests is an important protein source. Mangrove 
and swamp forests offer a most valuable protective habitat to fish. In the Tonlesap area, 
Deaeoratic Kampuchea, during the hi^ flooding period, the fish population disperses in the 
surrounding swamp forest which provides food for them to develop very rapidly. Fi^h produc- 
tion there was said to be 10 timee more than the Atlantic fishing grounds (10 t/kr/ as 
oompared to 1 i/latr)* The mangrove serves mainly as an area in which many marine organisms 
breed; for exanple, fish molluscs or Crustacea which play an important part in the local 
economy and diet. The mangrove forests in the Ganges delta and in the Indochinese and 
Malaysian peninsula are particularly rich in fish, mussels and shrimps, which give rise to 
a flourishing industry. Ztoierioration of the mangrove forest ecosystems means deteriori^ 
tlon of the foodweb and breeding grounds for marine organisms and this will cause a decrease 
in fish production. 

B. Fodder 


The foliage or fruit of many tree species may be collected and used for animal fodder, 
either raw or after simple processing. 

Spedies for fodder production should meet the following requirements: 

- adaptability : the species should have the ability to establish and maintain itself 
in the selected environment; 

- palatability: a fodder species, be it a tree or a shrub, should be readily accepted 
by animals. Palatability varies from one animal species to another and is influ- 
enoed by the inter>-relationship of plant, animal and environmental factors; 

- nutritive value : psJatability influences feed intake, but some plants may be of 
low nutritional value even if their palatability is high. This means that besides 
palatability and resultant feed intake, fodder plants should have high levels of 
various nutrient components of which protein is considered to be the most impox^ant. 
This nutrient is usually recorded as crude protein. Acacia arabica pods and leaves 
contain 13 percent crude protein. Leaves of some other epeciee contain as much as 
20 percent of crude protein ( Albizia lebbeck, Proeopis specifera ) ; 

- production and growth : production of eubetantial amounts of fodder in the early 

aft^r pisntl^ is on Important economic consideration. In the Near Cast and 
North Africa areas, this requireisent was satisfactorily net by using faet-growlng 
and higtwyielding drou^t-resietont genera rich as Atriplex . Opuntia and Acacia ; 

- resistance to utilisation : foddsr species can be grated either directly or indirectly 
(lopping, cut*en^earry method). The capacity of the species to recover quickly 

by pi^uoing new buds from the browsed and cut stems is important; 

- not harm ful to aniaala tdien eaten : toxicity possibllltiee should be carefully 

eheoksd before trees are introduTed to provide animal fodder. 
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II. PQaE!3T PRODUCTS WOVIDING FMPLOYMFWT OK CASJf INCOKc 

1) Bawboo 

Several <ipcciea of betnboo are widely cultivated in naoy countriotf nai&Iy ir- 
southeast Asia. 7he various species have innumerable 'ises: aheots lor human coasumption, 

fodder for horses, building material, furniture, fishing poles, {Milrwood, fibre for paper- 
niOdng,in addition to their role in windbreaks, riverbank stabilization and erosion :;ontrol, 

A valuable and expensive medicine, tabashee, is found in the .loints of several species, 
Melocanna bambuspides being one. The most popular species in cultivation are Phyllostachys 
edulis and P. pubescens . In temperate climates, Biyllostachue epp may yield annually up to 
15 lol/ha vfhereas with trcpical spocies such as Dendrocal artus . B^buaa and Melocanna , the 
yield is lower. Bamboo shoots, if canned and exported, provide a good source of income. 

A market for the canned shoots is readily available in America and ii^estem Europe where 
demand is hi^er than supply. Properly fertilized and managed, one hectare of bamboo can 
yield annually from 500 kg - 1 ton of ahoota in addition to 2 or 3 tons of dry bamboo. 

Bamboo cultivation can bring a good annual income to farmers 3 or 4 years after planting. 

2) (a) Rosin and turpentine (naval stores) 

Pines ( Pinue spp) produce an ex>idate from the cambium region when they are Jn'tured. 
This exudate is a complex mixture of terpenes and fatty acids and is known as crude gum. 

This gum can be refined to produce turpentine and rosin which are important oonnericial 
produotB. Pine species vary in their yield of gum. Important coowrcial species are 
P* elliottii , P. palustris , P. eilvestrie and P. merkusii , but many other pine species ajre 
used in specific areas. YisTds must he found by experiment. 

The refining of the crude gun is not difficult, but requires a certain imnimuiB 
quantity to make an installation econotalc. If refining facilities are not available in a 
country, marketing of the crude gun might be difficult. The prices of rosin and turpentine 
on the world market arc subject to considerable fluctuation and must be carefully taken into 
account in considering zhe value of gun tapping. The industry has the advantage for develop- 
ing countries in tliat it is labour intensive and requires a mininuB capital investment to 
produce crude gum. The refining operation is nut complex technically, but significant liw 
vestment is required to build a refinery of economic size. 

(b) Resins and guns from broadleaved species 

Many broadleaved species, specially thoae from the tropics, yield ouurketable resins 
and gums. Notable examples are the Ao^ia spp which yield gum arable, Dipterocanws spp 
which yield damaz^type resins and ManilW^a spp which yield balata. 

As with the naval stores industry, oolleotion of resins is labour intensive sad 
usually requires very little capital investment. Qensrmlly, resins are exported in their 
crude form as collected, to be worked up in the larger centres of consumption. In some 
cases, however, resins have traditional local 'isee and thia should always be encouraged, 
since it reduces the need for iaportea induotzlal products. 

3) Tannin 

Tannins are complex polyphenolio substances found in the bark, wood and seeds of 
certain trees. They are mainly used for the preserving of leather but smaller quantities 
are used for dying and in ohssdcal industnes. There are two broad types of tsordnst the 
hydrolysable tannins and the condensed tannins. Both are used for tannage. Tanaias are 
produced eomerolally by extracting the soluble tennin trlth water from the ground or chipped 
wood or bark and then evaporating the water to produce the solid tannin or, in some oases, 
a concentrated solution for direct industrial use. 
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Soon species which produce industrial tannine are the bark of acacia specleSf 
specially Acacia awarneil (black wattle), the fruit pods of Acacia nilotica . the bark of 
various unfrove species Avicsnnla , etc.), bark of oak ( Serous spp), chestnut 

( Castaaea app)! and the wood and leaves' of certain euealypts (e. redunoa, E. sxserta ) , the 
wood of quebracho ( Quebracho Colorado ) . and the bark of certain pines, specially Pinus 
radiate . To be econosdo, at least 10 percent yield of tannin in the wood or bark is required; 
the species listed give yields of 10 - 30 percent of t anni n. 

Where the tannin is required directly for use in tanning leather at the village level, 
it is practical to harvest bark or wood and aaks an extract of tannin fron tbs chipped 
Mterial. A tanning liquor of sufficient strength is then prepared and used directly. Pr^ 
paration of solid taming extracts for the aarket is oosiplex and technically difficult and 
should not be atteapted on a oaall scale. 

4) TMiff .j,lk 

Most cQaasroial silk is produced by the doMStically reared caterpillar larvae 
^cabym mori which oust be fed exclusively on the leaves of white and black nulbsrry tress 
( Morus spp) • However, raw material corns increasingly from the so-called tasar siDororms 
that feed on the leavee of a variety of trees of tropical, subtropical and tespsrats cones. 
Tasar silk, having uneven tan filsmnts which are coarser, stronger and shorter than the 
Doraal cultivated silk, has been produced for centuries by upland and forest tribes. 

Tsaar silk culture is loiown as wild or forest ssrloulture, the silk being seorstsd 
by several speoiss of the gsims Antheraes (Sstumiidas) , 3^ spsoiss and 40 foras being 
rsoerdad. A. aylitts is at present the only species exploited coossrcislly in the tropics. 
The tesperate taaar, insect is an intsrspscifio hybrid, A. proylsi ! it produoss tbs finest 
tasar silk. 

The tropical A. anrlitta feeds priaarily on Tsminslls toasntosa . T. arjuna . Shcrsa 
robuats . but also on*two doasn other spsoiss, inoludins Sisyphus niwritii^ . fsiSinalis 
psnioulsts . Anoaeissus lablfolis . SyaisiuM cunini . Careys arborea . Lose rst roeni a narvi folia 
kar^fficlda binata . The teaperate hybrid A. proylei la naiJy reared on oaks — 

Qdsrous ssrrata . £. incsnai dealbata and 

5) Qua arabie 

Of ths many speciea of Acacia , only A. aeneyd and A. l^ta Morets gun arable, a 
substance in which there has been an aotlve"trade for over"*2 o6o year*. Cub arsbio is used 
in Mdicins, in textile and food industriss and in the preparation of paints and printing 
ink. 


The gun is tapped during the dry eeason by cutting and peeling a piece of bark on the 
brmchee, 2 - 3 ca wide and 30 - 40 oa long; the gua leaks out three weeks later and s ball 
of 3 * 10 OB in sias is forasd. Ths average nuabsr of balls psr tree is 10 - 15, and tbs 
yield psr tree is 100 - 200 grsas, maxiaua produotlon being obtained froa tress between 7 
and 15 years old. (Booth, 1966 (0); Gifford, 1975 (O)). 

6) Medicinal and other eoonoaio plants 

The health of a very large proportion of the population of developing countriee — 
said to be as high as 84 psrosnt in India and Pakistan — - dspends alaost axolusivsly on 
indigmous asdioines, and thsre is a rapidly inoreasing global use of hoaoopathio drugs 
that gives asdioinal plants very good prospeots for deveXopaent. Careful surv^ and researoh 
should be Bade of the plants szisting in the forest, including tbs systsaatio study of their 
olinioal, pharaaoological , tozioologloal, oheaical and pharaaoo^stic aspects, in view of 
tbsir ooaasToisl exploitation. 

In order to avoid ths possible ezterainatxon of plant spsoiss by too thorough 
oolleotioa of wil^Ugr<n«iiig spsoiasns, spsoially when the reproductive struotiuas are 
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oolltct*d, it ii conv«ni«nt to: i) otUtivato the plant In encloaureet aettin^ aside areas 

in the forest where cultivation and eventual irri^tion can be done profitably; ii) prop^ 
gate the plant in ite natural wild habitat « closing certain arese for collection; 
iii) Induoe the peasants to leave behind a reomant of the root syetea of the plant (as is 
done with Ipeoaouanha in Brazil) and Unit the else of planto tdiioh are harvested. 

There are several thousand species of trees and shrubs which are of economic interest 
for phansaeologloal and broad eheaioal purposes. In India alone over 700 species have been 
identified and described (Kannyt 1973 (o))« Soom of the most appreciated siedicinal plants 
in the world aarket, which nay be planted and cultivated are: Artenieia nantina . 

A* Oolohioun lutes, Digitalis purourea . Atropa belladona 7 Crocus sativum (saffron) , 

CoriwdruB ytivum . Oenhselie acusdnata upecacuimha7. Foeniculua vulgare (feanel) and 
ZinaiVer officinaTe (glngeri • ~ ~ 

Planto yielding dyes can also be of interest in cecanunity forestry, such as the 
indigo ( indjgonhera epp) which has a large export aaxteet and le being increasingly planted 
in ZI Salvador. Spices nsy also be s source of incone to the comnunity; Cardanon , which 
produces a apdoe with a vary large market ie cultivated in Sri Lenka underTcreet canopy. 

7) Raw material for the nanufacture of handmade paper 

A great ahortage of paper for educational purpoaee exiete in the xural areae of 
many developing countriee. At leaet part of this need could be met by the local conminities 
theskselvee producing handmade papere whicli could be ueed for echool exercise books and other 
writing purposes. 

Its aanufsoture retpiirss a mininum amount of chemicals, equipsient and skills for 
developing a production of low grade papers. Because the vdiole operation would be manual, 
it would be Isbouxwintenslve, with no outside power source recfuired. 

The necessary fibrous raw materials could be supplied by local forests. Bark from 
some woody plants such as Broueeonetia papyi^fera could be used while bamboo, palm leaves, 
banana stalks, reed and grasses provide plentiful raw material for the purpose. 

In the Republic of Korea, villagee produce handmade wallpaper made out of kudzu 
graee, particularly for export. The revenues for 1977 were eetimated to be US S 2? million. 

III. FOREST PRODUCTS :WICH INCREASE LAND PRODUCTIVITT BY CROP DIVniSIFICAl'IOK 

l) Honey and beeswax (Crane, 1975 (o); Razafinorskoto, 1972 (O); Smith, i960 (O)). 

The meet universal non-fibre crop of tropical and subtropical forests is undoubtedly 
honeycomb, a convenient combination of honey, a valuable and much desired carbohydrate 
food, and beeswax, an exportable cash crop. Beekeeping is an industry well suited to 
developing countries, requiring little capitalisation and making virtually no demands on 
natural resouroes. It may be carried on in conjunction with subsistenoe or modem agri- 
culture at any convenient scale of operation. 

Beekeeping should not be oonsidered as an isolated industry, but rather as an 
integral part of a foreet nanagimeent system which utilizes an otherwise wasted forest 
resource. 

The total amount of honey and beeswax produced from a given area of land depends on 
(a) the nectar and pollen yield of plants in the area, (b) the foraging ability of the 
bees, (e) the number of bees, and (d) the weather, which detezminep bow plant and bee 
potential can be realized. Of this total production, the partition between the bees and 
the beekeeper depends on environment and management. In poor areas with no management the 
beekeeper harvests less then 5 percent of the total production; in good areae with modem 
management, 30 - 40 percent of the total production may be harvested* With a given bee, 
in a given environnental situation, the harvest production of beee can be dramatically 
increased by the Introduction of minor improverente in the equipment ai^ management akille 
of the beekeepera. 
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Ai-ih traditLonal, fix«<i eorabhiv«t honey yields r&rely exceed 7 kc/hive end the 
Avera^ is laucn less. The world avera^ in honey production with nodem fraaehives is - 
20 thou^ in scoe countries euoh as Axistralia, averse yields of 200 kg/colony and even 
as as 3^ kg are consistently reported. Recently several design cf "transitional** 

hivep hAvo been developed for laboux^intensive najiagement which incorporate the aoveable 
comli advantages of the frftffehive without the conplexity and cost of manufacture. 

Experience to date indioates that honey yields with these hivee can be alnost as 
high as yields with framehiveSf thou^ handling cannot be easily neohaniaed. The rstio of 
beeswax to honey production in traditional hives is 1:13i it ouch lower in fraraehivee 
using modem honey extraction methods. 

There are several species ar-d laany ecotypes of bees which are presently *kept' in 
the tropics and subtropico. Bees are not dcoestic animaJs in the conventional eense in 
that they cannot be kspt in captivity. It is impossible for the beekeeper to prevent intre^ 
duoed bees from breeding %/ith wild stock* The first stage in the developsMnt of beekeeping 
progrsnstes is therefore the introduction of improved equipstent deei^s and the development 
of management skills suitable for the indigenous bees. The gradual replaceaient of indi- 
genous stock with improved vanetles to develop easier to manage strains may thsn be con- 
sidered. In areas where no indigenous honeybees sxist, carefully selected improved stock 
.'Day be introduced. 

A Joiowlsdge of the neotar and pollen source plonte in the area is necessary before 
initiating a beekeeping prograane. Since the knowledge cf melliferous plants of the tropical 
and subtropical forests is at present limited, the best source of information ie usually the 
local traditional beekeeper. Crane (1?73 (O)) has recently sunmiarized the most important 
130 hone>^produoing plants of the world. In Central and South America the moot important 
trees presently utilized are: Roystonea epp, Piscidia pisgipula , Qymnopodiun antigonoidee . 

Raamatonrl on oampechianua . end Citrus spp. In Africa Cjtr:s spi). Eucalyptus spp, 

Brachysteiria spp, Julbemardia spp and Acacia spp are most important, \«hile in Asia 
Tilia epp and Heitfielium litchi produce most cf the marketed honey. There are many other 
>nelIiferous trees which have not been mentioned due to their more restricted distribution. 

.^en planting multipurpose trees, it is possible to take into account bees in 
aevoral ways: a) Firstly, specioe or provenances which produce plentifully, high quality 

nectar can be selected. Rost eucalypta are good sources of honey if selected for the right 
ecological zone. For instance, K. maidenii and E. paniculata are best in certain semi- 
arid zones while E. ealigna and £• grandis yield so^l quantities of low quality honey tinder 
the s.ame c ondi t i one . Prosopi e juliflora can be a good source of nectar in serai-axid zones, 
b) Secondly, species whirJT bloom at different timee can be planted adjacently to extend the 
heney production period, c) Thirdly, the beneficial effects of bees in pollinating fruit 
and nut crops can be catered for by planning appropriate apiary eitee in the plantations. 

The oapital outlay for beek^'sping is vsry small with traditional haves made out cf 
straw, hollowed logs, tree bark, clay or reeds which require only the labour of the be^ 
keeper to construct. One sum may manage up to 30 hives part-time with an investment of 
US - 30'for protective clothing and a smoker siul an equivalent amount for honey coi^ 
tainers. Hodem fraaehives may cost as ouch as US $23 - 40 per unit and cnay or may not be 
used with modem honey extracting equiistent which coiild be shared amon^^t several be^ 
keepers in a village. Transitional hives vary in cost from US ^3 depending on the 

materials used and the aldlls locally available for manufacture. The early stages of a 
beekeeping developfscnt progrsmie should combine an intensification of traditional beekeeping 
with the introduction of modem equi^tent and methods. 

2) Acacia sensgal 

This tree, as well as yielding gum srabio as discussed in II (3), providee fodder, 
fuelwood and poles, and tannin is obtained from the bark. It le a nitrogciwfixing species 
valuable in soil rehabilitation. 
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Thea oltoaa 

This plant has a wide adaptation to vazyin^ climatic and ecological conditions pro* 
vided the site is below 33^ parallel north, 800 m in altitude with a rainfall of 700 !nn. 

It begins tc yield after 4-3 years and thrives for 100 years* J^h hectare of 2.* oleosa 
oan yield annually 75 ^ of oil and 225 ^ of oilcaka which aervas as feed for pig raising. 
Refuse from pigs is a good fertiliser, increasing the yield of agricultural crops. Hundreds 
of thousands of hectares of T. oleosa are now planted in China. 

4) Others 

taong a wide range of species which have multipurpose uses and which have not been 
mentioned previously are the following: Argania spinosa from Morocco which provides tiiel» 

wood, leavss suitable for fodder and a nut that yields edible oil. Lsucaena leucocepliala 
which is nitrogei^fixing and yields fuelwood, poles mnd fodder, and is also used for land 
boundaries in northern Thailand. Sesbania aculeata . which is a oemi-annuai legume and is 
nitrogeiv-fixing, provides green manure for land reclasvation of both saline and allcaline 
areas; its seeds, leaves and branches are suitable for fodder; the seeds yield gum for 
indust ‘lal use; and it produces bast fibre for ‘.ordage and first-grade short-fibre pulp for 
paper and rayon manufacture. Sesbania frrandlflora is nitrogeiwfixing; it provideo poles and 
is good for pulping; the bark produces tannin and the flowers are eaten as a veretablc. 
Tamarindus indioa is a good shade tree and provides construction wood as well as leaves end 
fruit for human consumption; the pulp of the fruit bos several medicinal uses. 
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Appendix 4 


NOTES QV TAUMGYA ffiACTICE AND SCKE 

agricul'hjral crops and tree species grown 


T«ak (Ttctog* grandia ) xn by far the noet popular tree epeclee ueed in taun^a azui 
ia planted ae atunpa or Medlln^. Caelina arborea le alto widely uaed* Apart fron the 
growth of tree erope for the production of timber and other traditional wood producte, the 
taungya ayaten aay be uaed to raiae oaah cropa auch aa caahew ( Anaoardium • Thia 

apeoiea haa been auooeaafully introduced on poor altea in the aavannae T? aoutbem Guinaai 
aown at a apaeing of 2 x 4 n with nalaet or aoewtlmea cotton, between the rowa of treea. 

The caahew beglne fruit production about the fifth year; the average production in the Ivory 
Coaat -e 400 kg/ha at the age of 15 yeare, which providea the faraera with a very good return. 

There ie eo»e evidence that where tree cropa are planted with agricultural crops, a 
wider eapaceHMint of the tree crops reduoee sortality, inoreaaea the rate of growth and, at 
the aaoe tine, the preaenoe of auitable agricultural apeciea effectively reduoee soil eie* 
poBure. Id addition, the famer obtains higher yields per unit of plantation. Closer tree 
eapacenent frequently reduoee early tree growth beca ae of the increased oosipetition, and 
neceaaitates earlier a\lvioultural tending. 

The agricultural crops which are grown in conjunction with the foreet treee are 
generally ohosen becauae of the agricultural end feeding habits of the cultivator. The 
noet coaaonly cultivated are bajara ( Pennieetun tynhwee) . barley ( Hordeun vuls^e ) . beans 

I Wvaseolus spa, Vi^ia sro), bhajee ( Anarantkis spp). 'brlnjal ( Solanun nelamre^ . cabbage 
Braseica spp; , castor ( Rioinus cossnmie }, chilli peppers (Capeicua app) , coco yam 
Colooasia antiouarusi ) . cotton TGoagypum app) . cuounbar ( Cuoui^a aativus ). daaheen 
Colocasia aeoulagt^ . dhal (Ca yay app) , ginger ( ZinaibeTna^TVoin^e ^T* groundnut 
Araohia hypos^a) . lady*a fingeni ( Anthrllia vulnerariay . linaea^d ( Linun uaitatiaslBaui ) . 
luoeme ( Neoioago eativa) . nelon ( Citrullus vulsaria » C\umnia melo) . nillet C Pennia^vai spp, 
Panioun spp). i^tard ( Braaaica appY. ( Avena sativa ) . ochra ( Hibieous aaoulwtus ). 

papaya ( Cai^oa papaya ) . ^ipeappla ( Anyi^ conosus ). potato ( ^lanw tu^roaun ). pimSdn 
( Cucurbita naxin^ « nre ( Seoale oereala l. aeaana ( Seaanun indicua ) . aorrel ^Hibisous 
aabdarif?^ . soyabean ( Olycina eoia'^ 7 ~ sweet potato ( Iponoee States) . taani^( Xaaflioeoaia 
earittif^iun ) ■ toeiato l liycopereloon eeculentus) . tusieric f CurcuwJ^nsa app), wheat 
(Tritioua »’m). 


There are eeverel agricultural apeciea which are eontrovereial end are excluded in 
plantations in eona oountriea, auoh ae bananas and plantains ( Musa spp), cassava { Wanihot 
utiliaiina ). naiae ( Zsa ayra ). rice ( Oryaa eativa) . sugar cane rSacch«ttfi officinariuaT . 
tobaooo (NieotiM tabacum ) and yam (DioaoorM app). Linltatlon or axoluslon of bananas and 
plantains is due to^varlMs reasons, am«ag iJhloh are: to avoid hxman interference in the 

plantations (einoe the fanaere are reluctant to cut or abandon a plant which eoBtinuea to 
produce foodstuff), to conserve soil fertility, and to prevent young treee frcn being 
deformed. However, at Mayumbe, Congo ft'asxaville, benanae eort>lned with Terai^^ eupaiba 
aaedlingv are exploitad during four or five yeare in state sylvo-bananiers, the spacing of 
the treee being 12 x 4 m with bananas in two or three inteivening rows. Caaaava is excluded 
in Dahomey and Uganda becauae it exhauate the soil, it has a long life and it attaina a 
heiidit of 2 - 3 m rapidly, thereby retarding the develo]»ent of the tree crop. The seme 
reason, fast growth, ie given for the exoluaion of maiae in Malawi, Mauritius and Senegal. 
However, maiae has had no significant effect cn the mortality of teak (from stumps and 
eeedllnge) in plantations feede in Oembari in Nigeria, but nay hav% mn cffact on height 
growth according to the type of planting stock uaed. Tobaooo may be azoluded because it 
has a deleterloxis effect on soil nutrienta and becauae of its inability to provida adequate 
soil cover and therefore the liability of the lend oo whioh it ie pleated to erode. 
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Hill rice le grown with tree crops pajrti<7ularly in Hadayeia, Senegal , Aeoain and 
Xeralai the growth of trees being enhanced because rice ouppreseee the weeds* Kowevert 
in Sri Lanka it is felt that the returns froo rice are so high that farmers are likely to 
sxsrt thsir influence to convert the land to single use agriculture. Sugar cane is 
gSDsrslly excluded bscsuse it is a longt-growing crop, because of fear of soil depletion and 
bsoauas it casts a heavy shads. Nevertheless, where it has been cultivated with considerable 
suoosss in Assam, India and in Burma, the presence of the cane led to increased height growth 
of the tree sssdiings. 

In China intercropping is generally applied in forestry. There are examples of 
agricultural crops being plsntsd between rows of poplars, Cunninghasua Xanceolata and 
Pinus spp ( aassonisns . tssda or slliottii ) for a period of two years. In some plantations, 
pZrtToularly pins, tung oil tress ( ^surites spp) are intsrplanted concurrently with the 
agrioultural crops; they yield oil from the fourth to the tenth year after which they are 
felled leaving the pins as the final tree crop. Intercropping is not only rcgaitled as a 
tending operation to rsplsos weeding but also s multiple land-use practice for joint produc- 
tion of wood and food. Depending on soil (quality , crops may be sweet potatoes, soyabeans, 
peanuts, watermelons, or mans. In general, intercropping with legusws is preferred as it 
enriches the soil, provides green manure and also feed for sniioals. Depending on crop& and 
on the management skill, intercropping may yield 1.4 - 4.0 tone of food per hectare. In 
eons places, it may yield 20 tons/ha of green leavee which are usod as feed for animals 
(pig.) or as manure . The effect on tree growth has been observed as very favourable. Sur- 
vival rate of Cunninghaaia is ^ percent higher than that of noi>»intercropped plantations 
and plant height is 33 percent greater. 

A further example of mixed cropping can be taken from the eouthern Facific coast of 
Colombia where Cordia alliodora and Cedrela odorata are planted on email landholdings coi>- 
currently with tM 'tra^tionei^orope of plentain, maize and cocoa ( Theobroma cacao ). 

Although mixed cropping may be contrary to the thought of mariy foreatcre, accustomed 
to the tidy and regular appearanoe of their plantations, this system xe practiced not only 
for traditional reasons, but beeauee it suite the toYironment, maintains soil fertility and 
oombate eroeion and leaching. There is eleo en economic justification, since more produ^ 
tioD may be achieved from mlxturee of crops, thus making full uee of the space available. 

Good aanegement is en important factor in intercropping with strict enforoement of any rules 
that may be laid down. In cultivating end in herveetlng the agricultural crops, and 
pmrtioularly tubers, great care oust be exercised in order not to damage the roots of the 
tree crop* If oreeping epeoies are used, egainat the general rule, the famere ahould 
provide beeiw.etekes or poles (in the cess of yams) to prevent strangulation of the tree 
seedlings. It is important to afliphaslsa that growth and yield of the agricultural cropa 
are directly influenoed by the spacing and density of the tree crop. Concomai.tv^'t with 
these two faotore are the rate of growth and relative crown size of the tree epecies. 

The teungya system is a way to reduce tbs costs of forest plentetione, end at the 
same time to contribute to solving social probleme. In Campeohe, Mexico, where Cedrela 
mexloaiia . Swletsaia mmcronhylla and Coi^ia oirioote were the main species planted, the net 
costs per heotare for planting end tendi^ during f years, with 2 weedings per year, were 
redueed to as such as 27 percent (to US I ^8.4) of the normal ooete because of the revenues 
from the mmise harvest. If meohanisation la used, the costs drop to 16 percent 
(to US $34.3^). 
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Appendix ^ 


SIMPLE SAWILLINC EOJIROiMT 

The equipMRt detailed below would b* euiteble for use at the corasunity level. 
Ueferencee have been nade to this appendix on pa^e 36 and 34. 

1. Horizontal Praew Saw . A einfrle blade reciprocating eaw with a eifiple 
calrriV^ wltb do^. Coet is approxioately US S10 000 - 20 000, Power 
consumption ie between tO - 2S kw. This machine particularly lends 
itsolf to the conversion of lar'*e diameter logs. It can, however, also 
be used for smaller lo^ if few cute are made (equares, flitches). 

2. Vertical Frame Saw . Thie le the traditional aaw for Auetrian conditions 
aiK^ is tW one u^n which the Austrian eawnullinr industry was built. 

It IS easy to maintain and suitable for logs up to 1.0 m dianetsr. It 
is slightly higher in cost and has approximately the ease power consump- 
tion as 1. 

3. Scsndinsvisn ilsck flench Circular Ssw . This eaw is very suitable for 
converting plsntstioiwgrown tx^ee up to a diasMter at breast height 
of approximately 3^ cm. 

4. A new type of saw suitable for small-scale operatione is being developed 
at present. If tests prove succeesful this could eupereede other typee. 

All these typee could be manufactured locally. 


These types of mill require eoise ecarcee of energy. Ifhile electric enericy from the 
grid 18 available in most cities, it is not normally supplied to rural oo— m nitiee and 
fossil-based fuels, such as diesel oil, are often beyond the meane of villagers. The 
solution would be the uee of a forest product — wood waste, ivo poeeibilltiee, among 
others, present themeelvea: 

a) a wood-based power plant, such as a boiler and 'steam motor' supplying 
the sawmill and the village with electric ener^. This would be a 
substantial inveetnent^ 

b) an old-fashioned 'locomobile' which ie still masufsetured in acme oountriea, 
notably in Brazil, and which is relatively cheap but very uneconomic in 

its fuel consumption. 
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Appmdix 6 


AMSOTATED RITSIBICES 


TImm Ml*ot*d rafannoaa u« divided Into olx (roups 
vlth s rsftrtoos Isttsr for saoh so bslov — 


0 - GDimL 

1 - umTimiaiAL um otOAinzATioHAi. aspects 

S - STSTWS AHS TSCHMKVES 
E - EXFDliarcES AHS CASE SGUTIES 

0 - ovrivr a> kksst lasts 

P - PROJECT AREA SURVET AXD PROJECT FcmULETIOH 
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AIWOTATED R£F2A£»CK> 


OQIEKAL (0) 

Ad«yo;tu, S.K. Land tenura problama and tropical forestry daveiopnent. 

1976 Doc. ?0 j FPr/76/5(b) miboittad to the Coiimittoe on Foraat Davalopaant 

in the Tropica ( 4th Seaalon, FAC, Hoae. 

lieviewa principal cooponenta of land tenure | individual n^ta and group 
ownerahip, tra^tional land uae and factora changing the land-uae 
pattern, tranafer and tenancy, non agricultural influencea and 
agricultural land uae, private foreat land and local righta of uaage, 
foreat policy objectivea, land-uae objectivee and eupporting 
legialation. 

Carpenter, N.H. A development approach for iBall famere and the rural poor. Regional 

1976 Consultation between FAO nember nations and intemation^ trade union 

organiaationa in I.ratin Amerioa. 

Ea:TU/u/76/6. FAO, Rom. 

DAbMi-Sohwan^, L. Econonic aspect, of shifting cultivation. Soils Billetin (FAO) , 

1974 No. 24, 72-77. 

FAO i 'agriculture noaade. Vol. 1 Congo beige et Cdte d'Ivoire per 

19V> G. Tondeur et B. Bergeror-Cuapagne. PAD Foreatry Developoent Paper No. 9i 

Hone, 232 p. 

FAO Kanuadv agriculture in the Philippines by A.C. Conklin. 

19^7 PAO Foreatry Develofnent Paper No. 12, Roeie, 210 p. 

FAO Shifting agrlcxilture in tropicnl foreate. ^ Report of the second 

197 c eeaaion of the FAO Cooaiittee on Foreat Develo|»eDt in the Tropica. 

Hooe, p. 1 ^ 25 . 

FAO Shifting ciiXtivation in Latin America by R.F. Naltera. 

1971 FAO Foreatry DevelopiMnt Paper No. 17, Roatc, 305 P* 

FAO Oeplcynent in foreatry. FAO/SWE/'i'P 126, Home, 27 p. 

1974 (a) Includes diacuaaiona, lectures and atudiea centred on eocial and econoodc 

reatrainta in foraatry davalopmant, technological constraints and 
adaptations, foreat labour, and the pronotion of foreat daveiopnent 
and rural economy in Asia and the Far East. ReccoBMndationa include 
the uae of an integrated approach to the eaploymmt of rural labour, 
iaproveoente in adainlatration and foreatry techniques, inereaned 
research and data collection and the eatabllahiaent of 'forest villages'. 

FAO Sahelian Zone. Survey of the problems. PAO/SVE/TF 117» Rome. 

1974(N) 

FAO Shifting Cultivation and Soil Cemaervation in Africa. 

1974 (e) Papers ptmaented at tha FAQ/SIDA/aRCN Regional Seminar on Shifting 

Cultivation and Soil Conservation in Africa (Ibadan, Nigeria 2-21 
July 1973). Soils Bulletin (FAO), No. 24, Rome, 246 p. 

FAO haport on the FAO/SIDA seminar on foreatry social relations for Qiglisl^ 

1975 apesfciag countrlss in Afrlos and the Caribbean, held in Rome, 

1-26 April 1974 . FAO/SMVTF 146, Rome, I 84 p. 
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FAO 

1976(») 


PAO 

1976 (b) 

FAO 

1977(a) 


PAO 

1977(b) 


Foreatry for Local Connuiuty DavelopiMnt. Cconittta on Foraatry. 
SaeratarlAt Nota* COFO 76/3* Hone, 6 p. 

The paper ehowe that a new dioenaion of foreetry it neceae«ry to 
contribute in etabillsin^ the natural foundations of food production 
and to reverse the inpovenshnent of rural areast the loBediate 
ob.iectivea beln^ essentially the production of f^ods and sexvioes to 
cover the needs of the local population and the inputs coming 
primarily in the form of productive labour. 

Perspective Study on A^icultural DeveXopaent in the Sahelian 
Countries, 1973-1990, PS/SAH/76 /esP/i/E, Fone. 

Forestry for Local Coeammity Development in Asia and the Par East. 
Seoretariat Note. Asi»-Paoifio Foreetry Cosniasion. Tenth Seeeion. 
Katmandu. 

Examines the increased nf^eds for agricultural land, fuelwood and 
timber, the recreseion of foreeta and the ecolo^cal deterioration. 
The role of foreetry for food production, in rural employment, in 
comnumty developnent and in reestablishing the ecolo^cal balance ia 
disouaeed. 

Report on the FA(^^3IDA Expert Consultation on Forsatry for Community 
Developswnt. TF/nfr 271 (SWE), Rosie, 21 p. 

Contains the ease studies presented by participants from 7 countries, 
the discussion of the Foreetry Department's deak study and the 
recommendatione for further action. 


Fosbrooks, H.A. Socioeconomic aspects of shifting cultivation. 
I97d Soils Bulletin (FAO), No. 24, p. 72-77. 


Gill, T. 
^9o(i 


Shifting a^^eulture: new aspects of an old problem. ^ Report of 

the first session of .he PAO Committee on Poreet Development in the 
Tropics, Rome, p. 1C^22. 


Kin^, K.F.S. Putting: the emphasis on tropical forestry. 

1973 Unasylva (FAO), Vol. 27, 110, p. JO-33- 

Briefly reviews PAO policy in developing countries with regard to the 
development of wood as an energy source, a^ncuiture/forestry rslati<ms, 
pulp and paper production and forest industry. 


Permanent Interstate Committee for Drou^t Control in the Sahel. 

1976 Final Report on the CILSS/UNSO/FAO Consultation on the role of forsatry 

in a rehabilitation progrranne for the Sahel, Ouagadou^u, ^3 P« 

(Also in French). 

After a general review of the problem of desert! sation, the role of 
forestry and its implications for forestry institutions are sxamioed, 

A plan of action propoaed. 

Prata i-laurado, J. Problms of financing forsatry devslopsent. Doo. £SH:TCNE/73/10 

1973 submitted to the FAO Seminar on A^icultural Credit for Selected 

Countries in the Near East and Mediterranean Basin, 6 p» 

Reviews the existing experience of private reforeatation activity 
through special credit echemee in various countries and the posaibllitiea 
of foreetry development as part of agricultxu^l credit aohemee for 
small farmers. 
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iBtlirepolectOdl and dooloclaal (KUldtrstlona rdfardlac iha tranaltlea 
of ohlftlBc oultlvatloB In tbo troploo. AfrleoB Soil*, 18, 2, p. 59^6. 
In iho troptoo, population praaaun aagr foroa a tranatlon of tha 
traditional ahiftlnc oultlTatlon apaton to anothar oultlvatlon ayatan. 
Uadaiatandinc tha aoolosleal, aoonomo and aoolal aapaota of ahiftlnc 
oultlaatlon oan halp to arold ooatly nlatahaa If tha ayataa la to ha 
•odiflad or avan odnplatalp ohancad. ntla artiola attaapta to aunaaiiaa 
partlnant aoolocloal and anthrepolOflOBl Inforaatlon on two haalo aapaoti 
of ahiftlnc oultlaatlon, fallowlac and hurninc, and outllnaa flalda of 
anthropolocloal raaaareh idtloh oan oontrlhuta to tha procraaalaa 
tranaltlon of ahiftlnc oultlaatora. 

ficpart ftnal on Frojaot Vo. It Eeolocloal affaota of Ineraaalnc huaan 
aetlvitlaa on troploal and ou^troplaal foraat aeoayatana In tha 
PrncriMo on Man and tha Sloapbara (lI4B) - final Raport. NAB Raport 
Sarlaa Vo. 3, Mrla, 3} p. 

1*1 mi'i^o on Van and tha Bloaphara (X4B). Intaraatlotal Worfclnc Group, 
on Pro>ot 1t Boolocioal affaota of Ineraaalnc huaan aotlaltlaa on 
troploal and auVtroploal foraat aooayataaa - Pinal Raport. X4B Raport 
Sarlaa Vo. 16, Parla. 

T*recTafa on Ran and tha Bloaphara (H4B). Intamatlonal Uorfclnc Group 
on Projaot }i Xapaot of huaan aetlt^tlaa a d land.uaa praotloaa on 
craalnc lotdat aavanna, graaaland (froa taaparata to arid araaa) - 
Pinal Raport. NIB Raport Sarlaa Vo. 25, nula, 97 p. 

A pmotloal approach to rural davalo^aaat . Tha Acrloultural Studiaa 
Cantra. Borco a Motaano, 40 p. 

Tha praraculaltaa for a rural davalopaa nt pilot projaet ara aat and tha 
rola of tha rural ooaounltp, projaot paraoimal and outalda azparta and 
advlaaro ara dlaouaaad. Ouldallnaa for tha Inpl an n a tation of rural 
daaalopnant projaota ara prorldad, Inoludlnc outllnaa for ooaBunlty 
aumy and fara/faally aurvay. 


MB OPGAVIZATICMAL ASPECTS (l) 


Baalo prohlana of bulldlnc up procraaalva o^oparatlva foraatry in 
India. Baltraca nur Troplaehan Laadwlataehaft und Vatarlnamadlnln, 

11 , }, 217 - 236 . 

A hriaf dlaouialen of Indian foraatry and foraat policy alnoa indapan- 
danoa, rural fUal and foddar prohlana, prenotion of fam foraatry and 
traa plantlnc outalda tha foraat hy tha Poraat Sarvlea, tha uaa of tha 
tauncya ayatan and tha potential rola of vlllaca eoanunltlaa in iaprow- 
Inc foraat prednetlvlty. A nodal for voluntary eooparatlon ia 
propoaad. 

Vanual da Grtanalon hy P. Sanehan Varvaan. POiSP/BCU 18. Infoma 
tdenloo 2, 4ilto, 11} p. 

Vanual for foraat anclnaara and acrloultural toehnlelana ancacad In 
taaohlnc of axtanalon work. Ravlawa tha ehjaotlvea and nathoda of 
acrloultural and foraatry axtanalon work) tha raqulranaata for 
affaotlvaly wotklnc axtanalon paraonnalt prlnolp^ aapaota of rural 
aoololocy, aoolal payeholocy and ooanunloatloni orcanl national pattam 
of a foraatry axtanalon and Information unit. 
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FAO 

1973 


FAO 

197 S( a) 


FAO 

I975(b; 


FAO 

1976 


H«d«r*trQn( T. 
1977 


il^lculturid •ztcnsion, a r«f«r«Aee amtinfl A* H. NMtfid«r, Rom, 270 p. 
Brtonalon tmnuiU providing a dafinition of aztanalon and analysing 
•ztansion progrMMs and toaching as wsll as axtsnsion adalni strati on 
and oparation. Ineludas a ooaprahansiva bibliograpliy. 

Confaraaoa on aodamiaatlon of tha public adnini strati on in tba forastxy 
saotor in Intin Anarloa. Etgbt doouaants oottprlsing tha prngrsia 
(FOsMAFP/LA/79/i) and aavaa Horkln« papan (FOtlurp7LA/7V2 - 8). Tha 
papars in ordar of sarial suabars arat 

Prinoiplas and stratagy of adnlnistrativa rafom by davalojSMnt funetiona 
by Da Aa Parrari. 

Tha role of public adainlatration In soel^aconookic davalopMnt by 
J. Sargsnta 

Econoaic incantivaa in foraatry in Latin Asarioa by L. M. BostoiOa 
Hunan factors in tha rationalitation and study of tha afficiancy of 
organisations by R* Gouin and J*C. Waller. 

Principles, approaohas and nathods for adninistratlve analysis in 
public forest adiiinist rat ions by K. Pavari. 

Planning and use of 0 4* M (organisation and nethods) services in public 
forest administrations by K.E. Askarstam* 

Forest adsdnistration in developing countries by L. Valsy. , Rom, 113 P* 

Seminar on forestry social relations for Qiglistwspaaking countries 
in Africa and the Caribbean. FAO/SHE/TP 148 , Rom, I 64 p. 

Manual raviavlng tha basic aspaota of social relations aa related to 
forestry davalopaant, coMunication theory and organisational behaviour, 
practical conunioation and its role in national and rural davalopMnt, 
social relation problems in forestry devalopBant. 

Training for agriculture and rural davalopMnt. FAO Eoonoedst and 
Social Davalopoant Sariaa No. 2, Rom, 144 p. 

A collection of 17 articlee and case studies covering training of rural 
workers and famera; rural leadership and population education for 
rural developMnt; demonstration methods and practical training; use of 
television e^ other mass Mdias; teaching requiremants for extension 
personnel and curriculum changes; organisation and coordination of 
research, training and extension work. Includes a bibliography of 
recent FAO, Unaaco and ILO publications on agricultural education and 
training. 

Deaarrollo dal movimianto cooperative forastal. Documanto da trabajo 
Ro. 20, 23 p. UNSP/FAO CUa/ 72/006, Goataiiala. 

Deaerlbaa the davalopMnt of forest cooparativaa in Guatemala, their 
major objactivaa, activitiaa and organisational pattern; tha relation 
between cooperatives at regional and national level; and tha lagialativa 
and institutional fraMwork. 


STSmS AND TSCHMiqJES (S) 

Bane, J.G., Beall, H.W. A C8t4, A. Trees, food and paoplai land nanageaent in tba tropioa. 
1977 Ottawa, International DavelopMitt Centre, S2 p. . 
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Douir^Uf * Hart, R.A. Fore«t farming. London, Rotinson I, Wat)cintf Books Ltd. 

^976 Discutaes the role of foreets and tree crope in faming and offers 

detailed advice and information on various economic epecxee, the use 
of their products for food and raw materials, planting techniques and 
suggeetiona and guidance for the layout and operation of echeoee of 
forest farming. Siicouragee the adoption of multi ple~uaage methods 
and the integration of forestry with farming to form one pattern of 
agrisilvi culture, wherever this may be appropriate. 

aiabor, E.E. Socio-economic aspects of taun©ra (agrisilviculture) in relation to 

1974 tradutionai shifting cultivation in tropical dsvsloplng countries. 

Soils Bulletin (PAO) Ko. 24, p. 19^202- 

pgO Tree planting practices in tropical Africa. FAO Forestry Development 

19^ Paper No. 8, Rone. 

FAO Tree planting practices in tropical Asia. FAO Forestry Developsient 

1957 Paper No. 11, Rome. 

FAO Choloe of tree species. FAO Forestry Development Paper No. 13, Rosie. 

1956 

FAO Tree planting practices in temperate Asia, Burma - India - Palcistan. 

1939 FAO Forestry Development Paper No. 14. 

FAO Tree planting practices in African savannas. FAC Forestry Development 

1974 Paper Ko. I9. 

FAO Guidelines for Watershed Management. Protection of Cultivated slopes; 

l9T7(n) terracing steep slopes in humid regions by T.C. Sheng. FAO Conservation 

Guide 1, Rome, p. 147*171. 

Cuidelines for watershed nsjiageisent . FAO Conservation Guide No. 1, 

Rome, 293 P« 

Contents: Land olaasification for watershed management; the 

watershed approach for development project formulation; environmeiital 
impact analyeis and forestry activities; evaluating results of integrated 
coAsexvation projects; application of remote sensing to watershed 
mansgement; e^^uation of erosion conditions and trends; methods of 
soil erosion monitoring for improved watershed management in Tanzania; 
predicting toil loeses due to sheet and rill erosion; procedures for 
determining rates of land damskge, land depreciation and volume of 
sediment produced by gully erosion; use of runoff plota to evaluate 
soil loss; protection of cultivated slopes - terracing steep slopes in 
humid regions; gully control structures snd systems; logging and the 
environment, with particular reference to soil and stream protection 
in tropical rainforest situations; reducing erosional impacts of roads; 
watershed organ! zat Iona and sooic^econonic factors; forest nansgement 
to minimize landslide risk; wattling and staking. 

Hydrological techniques for upstream conservation. FAO Conaexvatioa 
Guide Ko. 2, Rome, 134 p. 

Contents: Managing forests for water suppliea a/id resource conserve 

tion; erosion haaard olaasifioation and inventory teohniquaa in 
mouetainoua arena; sampling atreama for suapended aediment, with 
reference to tropical rainforeat obaervationa; reservoir sadimantation 
survey methods; acme aimple teohniquaa for reoonnaiaaanoe woiic in 
watershed management; hydrology for soil and water oomaarvation in tha 
ooaatal regions of North A^rloa; methods of estimating avaporation and 


I 


FiO 

1977(b) 


FAO 

1977(c) 
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PAO 

1?77(4) 


FAO 

In pre«« 


•vapotrnnflpiration; water quality etudies on exparlaental catohAente 
and an ecoeyetem balance sheet; wastewater disposal in forests; 
application of an inexpensive double rin^ infUtrometer; snow Masura- 
ment; torrent control in the Biountains with reference to the tropics* 

Conservation in arid and semi*arid zones. PAO Conservation Guide No. 3, 
Rosm, 123 p* 

Contents: Can desertieation be halted?; sheltcrbelts - functions and 

uses; arid zone exs/nplee of ehelterbelt establishment and mana^ment; 
mana^^ment and re^neration of degraded catchments and eroded pastoral 
land with particular reference to range reseeding; harvesting aurfaes 
runoff and ephemera) etreamflow in and zones; vegetation mana^ment 
guidelines for increaeing woter yields in a semi-arid region: an 

Arizona case study; a review of some dune afforestation procedures; 
simple visual methods for identification of critical watersheds; 
restoration and protection of degraded slopes. 

Forest plantations for rehabilitating eroded lands by D. A. Karoharik 
and S* K. Kunkle. PAO Conservation Guide 4f Rosie* 


Haufe , H , R • 

1973 


King, K.F.S. 
1968 


The SunchoQ method. A method to demonstrate qxaek and attractive 
fuel and wood production .in forest lands with heavy erosion hazards 
in the Dongiin Gang Watershed. PAO PO/ROK/67/523* Project report 2, 
Seoul , 54 p. 

Agrisilvi culture (The Taungya System). Bulletin No* 1, Department of 
Foreetry - University of Ibadan, 109 p» 

A survey of the experience of a number of tropical countries in the 
field of agrisilvi culture, by means of a questionnaire; the analysis 
of the biological, socio-economic and legal aspects of this experience* 
Initial conclusions are drawn on technical aspects such aa tisie and 
sequence of planting, forest speciss, agricultural crops, spacemsnt , 
effects on the soil, etc., and on the effects on the soci (^economic 
conditiona, including such aspects as incentives and the economic 
advantages both to the forester and to the farmer. 


EXPESiraCES AHB CASE STUDIES (E) 


^aler, S. & King, D* J. Drought and the developnent of Sahelian economies: A east study 

1974 of Haus^Tuareg intsrdspsndencs. LTC Nswalsttsr, Mo* 45» Immd Tenure 

Center, Unlv* of Wisconsin, Madison* 

Barrows, R. L* African land reform policies: the case of Sierra Leone* Wisconsin, 

1974 Madison, Land Economics, 50* 4, p. 402«410. 

The structure and functions of the Nsiwle and Limba tenure systems ii; 
Sierra Leone are examined; their agricultural eyeiems being based on 
ehifting cultivation and bueh fallow. The benefits and costs of 
changing the land tenure system are examined and policy Implications 
for other African natione are diecuseed. 

FAO Case Study of Foreet Village Syeteme in Ncz*them Thailand* Faculty 

1974 of Social Science* Chiang Mai Univereity. FA0/SWI!/TF 126* Annex 

to Report of the FAO/lLO/SIDA Consultation on Ekiployvsnt in Porsatry, 
Rome. 
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NmS« int^^rvttd wftt«r«h»d and forert land uaa (ChianiT Thailand. 

Draft Intaria Raport. F0tDP/THA/72/008, Rona. 

Uppar Solo Waianhad Nana^^anant and Upland DavalojoMnt, Indonaaiao 
Taraination Raport# AG:DP/n?s/72/006, Roaaa 

SaranzMi Afforaatation in Africa* Irri^tad plantation* by J.K* Jaekaon* 
FORtTIK-RAP 93 (1^)1 Rone, p. 16&-172. 

Sa:iranaa Afforaatation In Africa. Shaltarbalta and anviromantal 
foraatry by J.C. Dalwaulla* PGR:T?^RAP 93 (^3£M), Rosia» p. 17>-160* 

Savanna Afforaatation in Afrioa* Spaciaa, tachniquea and problaoa of 
tha aanl-arid aonaa - tba Sahal. P(^:TP - RAF 93 (DE2f)» Roaa, 
p. 160-167* 

[* Jr, Tha PICOP A^r^Foraatry davalopnant prograona and ita aoci»»aconoaiic 
inpaet, Proo, Ann, Synpoaiun of Ftiilippinaa For. Raaaarch Soc., 

Loa Banoa. 

Dapartnant Taungya in Kanya: Tha Shanba Syatatn', Doc. of FAO 'rforld 

SyapoaiuB on KaiMUula Foraata. Vol. 2, Roaa. 

Shifting oultivation and oultipla uaa of foraat land in Kigaria. 
CooBonwaalth Foraatry Raviaw 2, No. 148, p. 144**146, 

>,K, African traditional land tanura and agricultural davelopaantt eaaa 
atudy of tha Kunda paopla in Junba. Zambia Univaraity, Luaakat 
African Social Raaaaroh, 21* p. 31-*87. 

Diaouaaaa a land tanura ayatan originally aatabliahad for a aami- 
noeiadlo aoolaty with no nonay aconooy, liaitad naada of land and an 
axoaaa aupply of land. Tha inpaet of a money aconony, improvad 
agrioultural tachni<(uaai ineraaaad conaunptxon habita and dapandanoa 
on land for aoonoado and aooial davalopnant have now raiaad tha vital 
quaatlon of land tanura. 

Notaa on aooM currant maaauraa ainad at the aolution of ahifting 
cultivation»lnducad problana In tha highlanda of northam Thailand 
with particular rafaranoa to forestry and rural anploynant. 

FAO/SVF/tF 126. Annax to Raport of FAO/lLO/SIDA Consultation on 
Ikploynant in ForastTy* Roaa. 

Foraat utilisation by Tarascan agriculturalists in Kicboaoan* Naxico. 
Dleaartation Abatraota Intamational, 32* 11* 6466-6467. 

Daacribaa axisting foraat exploitation activitiaa and analyses tha 
raaouroaa* dasngraphio* social* aoonooic and legal factors affaoting 
forest utilisation. The plna/oak foraata surrounding two vlllagao 
are eoasunally owned and are used for grasing* and to provide fuel- 
wood and wood for oonatruetion* utilitarian furniture and aiapla 
utanaila, Tha falling and aala of luabar in any quantity la raatriotad 
by law, but as tha acononio aalf-suffioianoy of tha villagaa daolinaa* 
there is an increasing trade in illegally felled tiabar. 

The practice of agri— ailvioultura in tha troploa with apaoial reference 
to Higarla. FAO Regional Seminar on Shifting Cultivation and Soil 
Coaaervation in Afrioa, Univeraity of Ibadan* 29 p. 

Reviews tha role of tha teungya ayatan in nu«l davalopamnt* inoludlngi 
reduction of tha dastruetiva effaota of shifting cultivation on foraata, 
tba oonvaraion of degraded foraata to ooHMrclal plaBtatloaa, tha supply 
of pretains and oarbohydrataa as wall as ealluloaa, tba need for capital 
expand! tura in the initial atagai* oontinnad raaaaroh and planning, and 
for eonaasvation of areas of natural apaoiaa — rich foraat aooayataaa. 
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Arnold, J.E.M. & 
1978 

Booth, O.A* 

1966 


Brown, A. & Hall 
1968 

ChalO'abarti , K. • 
1972. 


Thailaad's format ’/illagaa. UoMylva (PAO), Vol. 27, I07f p. 2(^23» 
Biaoriboa th« foraat-villa^ ayata«, davalopad by Tbailaad'a. Poraat 
Induatry organisation in order to provide an adequate labwir force for 
the Xoa^tem needa of foreatry and, at the eanw tlae, aatiefy the 
traditional faming practioea of the looal people and induce those who 
praetlae ahiftlng oultivation to settle* 

Planned shifting cultivation* A caae study of shifting oultivation on 
regional developnent in northern Tanaania, Franltfurt a*N*, Zeitachrift 
fur Aualandlsohe Landwirtsohaft, 12, 1, p. 2^39* 

Reviewa oplniona aa to whether shifting oultivation la a deatruotive form 
of agrioultural land use or ia an aooeptable eoologloal ayatea* 

Deaoribes a ayatea ia northern Tanaania where oultivation ia allowed for 
up to aix years which includes pyrethrua ae a oaah crop and an affores- 
tation prograane* The social and adBiaiatrative probleas are discuaaed* 


J* Forestry: Upper Solo Watershed Manageewnt and Upland Developaent, 

Indonesia* Dmft depart remiaation Report, Roae* 

Arboriculture in the aubaiatence of Santa Crus, Solonon Islands* 
Eoonoaie Botany 28, p* 274*-284* 


LilDS (0) 


Jon^a, J*H. Hood as a aource of energy in developing countriea. 

Unasylva (PAO), Vol. 29, 1l8 (in press). 

Study of the gum Acacia aene/tal and the supply of other forest produce 
in relation to land use planning* land and Hater Use Survey in Kordofan 
Province, Republic of ft^dan, Report for PAO Boxiadis Aeaooiates* 

SoouMat SOX/SOS/MS. Rob., 14$ p. 

N« Growing trees on Australian fame. Forestry and Timber Bureau, 
Canberra, 397 p* 

t Chaudhuri, A*B. Wildlife biology of the Sundarbana foreete: honey 
production and behaviour pattern of the honeybee. Science A Culture 

38, 6, p. 269-276. 

Preaente the reeulta of intensive atudiee in the tidal, swampy 
foreete of the Sundarbane, and gives information on: plants preferred 

for bee pasture; comb siaec and yield of honey end wax; dietanoe of 
the oomib from groxind level in r<‘latioa to yield of honey; yield of 
honey in relation to comb length and dietanoe from ground level; 
phenology, etc. In this study the plants preferred for bee paelure 
were Exooecaria aaallocha and Avioennia app. 
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CrsiM, E«, i‘d«) Hooey. A conpreheneive eurvey. London, Heinemann Ltd. 

1975 

Early D* E* Poreat energy and eeonooic developnent. Oxford, Clarendon Presa. 

1975 

Fanahaife, D.B. (Coup.) Uaeful treea of Zaabia for the a^iculturiat, Miniatry of Lands 

1972 and Natural Reaouroea, Lusaka, 126 p. 

SuiBBaiy infomation on 53 species, including' vernacular nanes, 

deaorlpitlon, habitat, distribution and uses, together t#ith line 
draarings of foliage, floi#ere ai^ fruit. The tress are olassified into 
four groups aeeording to their usefulness to agrioulturlsts for fruit, 
fodder and tisber, and as trees of ecological importance. 

PAD Puelwood in Pskistaa by T. Hussain. PAD Forestry Occasional 

1959 P.P*r Ho. 7, FAO/59/10/7200, Rom, 29 p. 

FAO Improveaent of fuelwood coolang stoves and economy in fuelwood 

15^1 consumption by H. Singer. Report No. TA 1315* Rome, 23 p. 

FAO Poplars in forestry and land use. FAO Forestry and Forest Products 

1965 Studies No. 12, Rome, 51 1 P> 

FAO Bioalypts for planting. Praft 2nd ed. compiled by Or. N. Jacobs to 

l9'/6 be published as an FAO Forestry Dsvelopaaent Paper. FO:MISC/76/lO, 

Rome, 39^ P* 

Ciffard, P.L. L'arbre dans Is paysage Senegalais. Centre Technique Foreatier 

1974 Tropical, Dakar, 431 P* 

Includes dstails on the natural vegetation and the dlatribution and 
growth of forest stands. Lists species that provide the full range of 
major and minor forest products arxi species for windbreaks, erosion 
control, soil improvement and roadside planting. Dsuls with nursery 
praetioe, planting teehaiques and choice of plantation speeiee. Lists 
botanical and vernacular namea. 

Oiffard, P.L. lea goosuera, esssnoss ds rebolssmsnt pour las regions sahslisnnes. 

1975 Bois St For#ts des Tropiquss No. l6l. 

Goer, A.T. A Baxney, C.H. Forest tree planting in arid sonee, 2nd ed. The Ronald Preea, 

1976 New York, 504 p. 

Jolly, N.S., Sea, 3.K. A Das, M.O. Silk from the forest. Unasylva (FAO), Id, 114, 

1976 p. 20-23. 

Kanay Lall Day A Rai Bahadur The indigenous oruga of India. Fana Primlane. The 

1973 Chronioa Botanloa, Mow Delhi, 3fi7 p. 

Lewis, N.B., Xeeves, A. A Lseoh, J.M. Yield regulation in South Austiidian Pinue radiata 

1976 plantations. Woods and Forest Dept., South Australia, Bulletin No. 23, 
174 p. 

National Aoadem)r of Soisnoes. Undsrexploitsd tropical plants with promising soonomio 
1975 value. Washington, D.C., NAS, 169 p* 

National Academy of Soienoes. Leuoaena. Promising forage and tree crop for the tropios. 

1977 Washington, D.C. NAS, 115 P* 
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Poynton, R»J, A g:uxde to the characteristics and uses of trees and shrubs. Republic 

i960 of South Africa Forest Departaent Bulletin No. 39t Pretoria. The 

Covemaect Printer, 70 p. 

Rataflndrakoto, C. L 'apiculture a Mada^rascar. Univ. Paul-Sabaier do Toulouse, 123 P* 

1972 

Seguin, al I'honme et I'aniaal. Institut International d'E^hnosciences, Paris, 

1975 644 p. 

Papers presented at the First Colloquium on E)thnozoology in Novefliber 
1973- Contain new and little known material on relationships between 
man and a wide variety of aramals in many little known parts of the 
world. Bees are referred to in three papers: by J. Seguin on an 

ethnoentoaolo^cal study of the Laotians of the middle Mekong valley 
(p. 237-246); by M. Pavan on ouui as protector of ant/forest associa- 
tions (p. 25^263); by M. Gessain and T. Kinzler on noney and honey* 
producing insects amon^ t^e Bassari and other peoples of eastsm 
Sensual (p. 247-234) which includes an explanation of techniques of 
beekeeping and wild honey haivestin^, and uses of honey, wax, pollen, 
etc., collected from bees and other insects. 

Sholto Douglas, J. Tree crops for food, fordge and cash. Parte 1 A II. World Crops, 

1972 24,1 : 2, 2: 1^19! d^89i 97* Sec. Jnl. Source: Tropical Abstracts 

27, v2762, v2266. MB. 

Brief notes on the distribution, roor|!^ology, uses and nutritional 
value of 23 species that can be grown on faros in the tropics to 
yield fruit, nuts, edible pods, etc., as well as timber 

(cr. FA W, 572?). 

Singh, J. A Randey, H.S. TXical.vptus in extension forestry prograiifnes of the agricultural 
197*) state of Puniab. Tndi«n 101. 2. o. 11^126. 

Growth etatistice for the 4 300 ha of successfully established short- 
rotation E>icalyptuB plantations, and their marketability and economics 
are discussed. It is suggested that there is vast scope for extending 
planting on farms and village link roads as well as in state forests. 

Smith, Francis G. Beekeepinr in the tropics. London, Longmans. 
i960 

Various wildland shrube - their biology and utilization. An international symposium. 

1971 Utah State University, Logan, Utah, July. 

Intermountain Forest and Range lixperiment Station, Ogden, Utah. 


PROJECT AREA SURVEY AND PROJECT FORWJLATION (P) 

FAO A framework for land evaluation. Soils Bulletin (FAO) No. 32, 72 p. 

1976 

FAO Guidelines for the developeient of less favourable enviromaent areas. 

1977(a) A comprehensive integrated watorehsd development approach. 

ACS/MIS/77/2, Rome, 22p. 

This paper introduoes all the activities involved in watershed 
developnsnt and management in a ocnsvlidated form. It explains why 
area developsient should be carried out throu^ a comprehensive and 
integrated multi-diaciplinary progranme within the natural boundaries 
of watersheds. 
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fjO ibatraot of iOS^ISC/77/2 Ineludlnc «i outllna propoaol for Initiating 

^jrn(V 'A Pilot Aron Doonlopnont In n oub-ontomhod ' . AOS/nISc/77/l, Ro«o. 

Inlgstod Ind uno. Port 2. Load olauificntlon. USA Buroau of Land Raolanatlon Nnnunl, 
1953 Vol. 5| USM- 

Kliacobiol, A.A* A Nontgonory, P»B* Land capability olaaaification. Agrio* handbook 216, 
1966 Haahlngton, US Coot. Printing Office. 

Prioa OittlBgar, J. Goonoalo analyala of agricultural projeota, Baltinore, Johna HopUna 

1972 UaiToraity Pioaa. 

Watt, 0.8. Tha plamtiiig and* evaluation of foreatry projacta, Oxford, Cooaonuealth 

1973 Porontiy Inatituta. 

A ooapact aurvey of the literaiture on foreatry planning and projacta. 

Uhyta, 8.0. Land and land appraiaal. The Hagua, H. Junk, 370 p. 

1976 Siaouaaaa principlaa and taohniquaa of land appraiaal that are 

applioabla for developing oountriea. Exanplea are taken prinarily 
fron aonsoonal and equatorial Ania. Straaaea the importance of a 
parallel appraiaal of rural aooiology, rural eooncaiica and rural 
payohology, without which the teehniquea of land appraiaal will be 
of little value. 
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